PCX 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty 



■ For receiving Office use only 



International Application No 



International Filing Date 



Name of receiving Office and TCT International Application" 



Applicant's or agent's file reference 

{if desired) (12 characters maximum) 20276 



Box No. I 



TITLE OF INVENTION 

Synergistic Gold-Containing Compositions 



Box No. II 



APPLICANT 



Name and address: {Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State fi,e. country) of residence if no State of 
residence is indicated below.) 

Medical Innovations Limited 
Unit 2, 83-85 Whiting Street 
Artarmon, NSW 2064 
Australia 



I I This person is also inventor. 



Telephone No. 

((612) 9436 0800 



Facsimile No. 

(612) 9439 2673 



Teleprinter No. 



State (i.e. country) of nationality: 
AU 


State (i.e. country) of residenc 
AU 


:e: 


This person is applicant i — i all designated ftrpi all designated States except « — i the United States of i — i the States indicated in 
tor the purposes of: 1 — 1 States LCJ the United States of America 1 1 America ontv 1 1 the Suppiemenf.il Rnv 


Box No. HI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: {Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (i.e. country) of residence if no State of 
residence is indicated below.) 

THOMAS, Richard Edward 
14 Parnell Street 
Killara, NSW 2071 

Australia 

* 


This person is: 

1 1 applicant only 

applicant and inventor 

j — j inventor only (if this check-box is 
\ 1 marked, do not fill in below.) 


State {i.e. country) of nationality: 
AU 


State (i.e, country) of residence: 
AU 


This person is applicant | 1 all designated | 1 all designated States except k— ?i the United States of | — i the States indicated in 

forihc purposes of: 1 1 States 1 1 the United States of America I2SI America only 1 1 the Supplemental Box 


1 1 Funhcr applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is herebv/has been appointed to act on behalf of the applicant(s) before fr^^ ^ 1 — i 

the competent International Authorities as: l2Sl ^Sent |_| common representative 


Name and address: (Family name followed by given name: for a legal entirv. full official 

de.'ttx^natinn. The address must include postal code and name of country.) 

SHELSTON WATERS 

60 Margaret Street 
Sydney NSW 2000 
AUSTRALIA 


Telephone No. 

(612) 9777 1111 


Facsimile No. 

(612)9241 4666 


Teleprinter No: 


1 — 1 Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to indicate a 
1 1 special address to which correspondence should be sent. 



[ 



Sheet No- 2 



Box No V 



DESIGNATION Oi 



ur^P Rule 4.9 




Rule 4.9(a) fmark the applicabie check-boxes: at least one must be marked) 



The following designations are hereby made un 
^Regional Patent 

^ AP ARIPO Patent: KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland UG Ueanda_ and anv mh.r u- ^ ■ 

Contracting State of the Harare Protocol and of the PCT. GH Ghana, ZWZimbkbw^ ^ ^ ^^^^ "^^'^^ ^ 

1^ E A Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kvrevzstan KZ FCazak^n ivm D^«..ki- ci.j, ... 

^ E"''*'P«3n Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein nr r.*.rr„o«, rn^ . 

PT Portugal. SE Sweden, and any other State wh.ch is a Contracting State of the European Patent ConveXn knd oH^^^ 

SI O'^P; u^**"i.V,^'' Burkina Faso, BJ Benin. CF Central African Republic, CG Congo. CI Cdte d'lvoire CM Camemnn 

CA Gabon, GN Guinea. ML Mali. MR Mauritania, NE Niger. SN Senegal. TD Ch^ TCToao^d lnJ:^^^^ ^ u 
member State of OAPI and a Contracting State of the PCT If other wVp^Jl^'JS.I^^^^^^ tef " ' 

National Patent nf other kind of protection or treatment desired, specify on dotted line): 



AL Albania 

AiVI Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and Li Switzerland & Liechtenstein 



CN 

CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

HU 

IL 

IS 

JP 

KE 

KG 

KP 

KR 
KZ 
LC 
LK 
LR 
LS 
LT 
LL' 



China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Hungary 

Israel 
Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



LV 
MD 
MG 
MK 

MN 

MW 

MX 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 

SI 

SK 

TJ 

TM 

TR 

TT 

UA 

UG 

US 

UZ 
VN 



Latvia 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 



Mongolia 

Malawi _ 

Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad & Tobago 

Ukraine 

Uganda 

United States of America 



Uzbekistan 
Viet Nam 



Republic of Korea Check-boxes reserved for designating States (for the purposes of a national 
patent) which have become party to the PCT after issuance of this sheet: 



Kazakstan ... 
Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 

Lithuania 
Luxembourg 



GH 

YU 

ZW 

SL 

ID 



Ghana 

Yugoslavia.... 

Zimbabwe 

Sierra Leone.. 
Indonesia 



We wish to designate all possible States. 



f".?!-*^^'*"®" designations made above, the applicant also makes under Rule 4.9(b) all designations which would be permitted under the 

VL r except the designation(s) of 



I he applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed before 
ihe expiration ot 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time limit. 
f( onfirmation of a designation consists of the filing of a notice specifying that designation and the payment of the designation and 
confirmation fees. Confirmation must reach the receiving Office within the 1 5 -month time limit,) 



l-orm PCT/RO/IOI (second sheet) (January 1997) 



See Notes to the request form 



Sheet No. 3 



Box No. VI 



PRIORITY CLAI 



The priori IN oCihc lol lowing earlier applicalion(s) is hereby claimed; 



I is hereby 



Further prioTitydaimj J^d^ in the Supplemental Box | — | 



Country 
On which, or for which, the 
appticanon was filed) 

item (I) AU 



item (2) 



Filing Date 
(day/month/year) 

.November 



(04.11.96) 



996 



Application No. 
P03473 



OflTice of filing 
(only for regional or international 
application) 



Mark fhe following check-hox if the certified copy of the earlier application is to be issued by the Office which for the nuLn^^. ^frU '■ 

application ts the receiving Office (a fee may be required): ^ y^hichjor the purposes of the present international 

The receiving Office is hereby requested to prepare and transmit to the Intemational 
Bureau a c enified copy of the earlier applicaiion(s) identined above as itemfs): (y 

Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more International Searching Authoriti^^ nr^ 
competent to carry> out the international search, inJicate tU iuthority chosen; the ^vo^^^^^^^ 

Earlier Search ^'^^ l'^ "^^h^re a search (international, international-type or other) by the International Searching Authr^^^ u - . 

re,uesredand,l,e Au,Hon,y is no.- requested .o base ,He m.erno.ionaiTearcH. ,o ,he cLm poss^^on rHe ret^^^^ , 
request euher by reference to the relevant application (or the translation thereof) or by reference to the search request ^ 



p carried out or 



Country (or regional Office): 
Box No. VIII 



Date (day/month/year) : 



Number; 



CHECK LIST 



This intemational application contains the 
following number of sheets: 



Total 



33 



sheets 



This intemational application is accompanied by the item(s) marked below: 

fee calculation sheet 



separate indications concerning 
deposited microorganisms 
nucleotide and/or amino acid 
sequence listing (diskette) 



1. 


request 


3 


sheets 


1 


□ 


separate signed 


5. 


2, 


description 


24 


sheets 




power of anomey 




3. 


claims 


3 


sheets 


2. 


□ 


copy of general 


6- 


4. 


abstract 


1 


sheets 




power of attomey 




5. 


drawings 


2 


sheets 


3. 


□ 


statement explaining 


7. 



lack of signature 

^- CD priority document(s) 

identified in Box No. V! 
as itemfs) : 



other (specify): 



Figure No. 



_of the drawings (if any) should accompany the abstract when it is published. 



Box No. IX 



SIGNATURE OF APPLICANT OR AGENT 

S'exr to each signature, indicate the name of the person signing and the capacity/^^ick tj 



'i^jMe person signs (if such capacity is not obvious from reading the request). 




ATERS 



1. Date of actual receipt of the purported - ^ - 

inicmational application: 


2. Drawings: 


3. Corrected date ol actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


1 1 received: 


^- Date of timely receipt of the required ' ~ " 

corrections under PCX Article 1 1(2)* 


1 1 not received: 


?. Intemational Searching Authorit> 

specified by the applicant: ISA/ 


6 1 1 Transminal of search copy delayed 


by the International Bureau: 






See Notes to the request form 



PATENT COOPERATION TREATY 
Rr&m the INTERNATIONAL SEARCMNG^^HORITY 



Toi ^ 

; I 

SHELSTON WATERS 
Level 21 

60 Margaret Street 
SYDNEY NSW 2000 


PCX 

NOTinCATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 


Date of mailing ^ q I a kt j 
day/month/year *J JAN|9S8 


Applicant's or agent's file reference 
20276 


b OK *• URTHER ACTION See paragraphs 1 and 4 below 


International application No. 
PCT/AU 97/00747 


International filing date 
4 November 1997 


Applicant 

(1) Medical Innovations Limited 

(2) THOMAS, Richard Edward 



The applicant is hereby notified that the international search report has been established and is transmitted herewith 



When? 
Where? 



□ 



Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, see the notes on the accompanying sheet. 

Directly to the International Bioreau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Facsimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2Xa) to that effect is Uransmitted herewith. 



4. 



I I ^'^^^ regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

I I protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to for\v'ard the texts of both the protest and the decision thereon to the designated Offices. 

[ [ decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 

If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90^i.s. 1 and 906/5.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant wishes 
to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later) 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase before all 
designated Offices which have not been elected in the demand or in a later election within 19 months from the priority date 
or could not be elected because they are not bound by Chapter II. . 



Name and mailing address of the ISA/AU 


Authorized officer 


AUSTRALIAN INDUSTRIAL PROPERTY ORGANISATION 




PO BOX 200 




WODEN ACT 2606 


R.L. POOLEY 


AUSTRALIA Facsimile No.: (02) 6285 3929 


Telephone No. (02)6283 2242 



Fonm PCT/ISA/220 (Januarv 1994) copcas 



(See notes on accompanying sheet j 




MTES TO FORM PCT/ISA/220 
instructions concerning the filing o^SRndments under Article 19 Th 
>Jotes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instniciionc ^ 
hat Treat> . In case of discrepancy betv^een these Notes and those requirements, the latter are applicable. For more detJili^ 
nformation, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes. *• Article", "Rule- and "Section" refer to the provisions of the PCT, the PCT Regulations and the Pf-r 
Vdmimstrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
ntemauonal application. It should however be emphasised that, since all parts of the international application (claims, 
lescnption and drawings) may be amended during the international preliminary examination procedure, there is usuallv no need 
o file amendments of the claims under Article 19 except where, eg. the applicant wants the latter to be published for the 
)urposes of provisional protection or has another reason for amending the claims before international publication. Furthermore 
t should be emphasized that provisional protection is available in some States only. 



Vhat parts of the international application may be amended? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under Article 34 
before the International Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or 
where applicable. Article 41. 



Vhen? Within 2 months from the date of transmittal of the international search report or 16 months from the priorit>* date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having' 
been received on time if they are received by the International Bureau after the expiration of the applicable time limit 
but before the completion of the technical preparations for international publication (Rule 46.1). 



Vhere not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



low? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or 
more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is cancelled, 
no renumbering of the other claims is required. In all cases where claims are renumbered, they must be renumbered 
consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 

/hat documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be confused 
with the "Statement under Article 19(1)- (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant However, If the language of the 
international application is English, the letter must be in English; if the language of the international 
application is French, the letter must be in French. 



otes to Form PCT/lSA/220 (first sheet) (January 1994) 



NOTE^O FORM PCT/ISA/220 (continuedW 
n^^bs between the claims as filed and tll^Pfcr 



The letter must indicate the difT^^^s between the claims as filed and tllSGms as amended. It must, i 
particular, mdicate. in connection with each claim appearing in the international applicaUon (it beinc unrt 
that identical indications concerning several claims may be grouped), whether ™aerstood 



(i) the claim is unchanged: 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the resxill of the division of a claim as filed. 



Thc^following examples illustrate the manner in which amendments must be explained in the accompanying 

1 . [Where originally there were 48 claims and after amendment of some claims there are 5 1 ] : 

"Claims 1 to 29, 31 32. 34, 35. 37 to 48 replaced by amended claims bearing the same numbers; claims 30 33 
and 36 unchanged; new claims 49 to 51 added. *• 

2. [Where originally there were 15 claims and after amendment of all claims there are 1 1]: 
"Claims 1 to 15 replaced by amended claims 1 to 11." 

3. (Where originally there were 14 claims and the amendments consist in cancelling some claims and in addins 
new claims]: ^ 
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 

"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 

"Claims MO unchanged; claims 1 1 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15. 16 and 17; new claims 20 and 21 added." 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that 
such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)). 
The statement will be published with the international application and the amended claims. 
It must be in the language in which the international application is to be published. 
It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed 
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferablv by 
using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 

:onsequences if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments under Article 19, a demand for international preliminary examination has 
already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminar>' Examining Authorit>' 
(see Rule 62.2(a), first sentence). 

onsequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as 
amended under Article 19 may have to be fixmished to the designated/elected Offices, instead of, or in addition to, 
the translation of the claims as filed. 

For funher details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's Guide. 



MS to Form PCT/IS A/220 (second sheet) (Januarv- 1994) 



Applicant's or agent's file reference 
H'276 



Inicmaiional application No. 
PCT/AU 97/00747 



:nt cooperation tre> 
PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Notification of Transmittal of Iniemational Search Repon 
ACTION (Form PCT/ISA>720) as well as, uhere applicable, item 5 belou- 



Intemaiional filing dale (day montk^year) 
4 November 1 997 



Applicant 

( 1 ) Medical Innovations Limited 

(2) THOMAS, Richard Edward 



(Earliest) Priority Date (day monthyear) 
4 November 1996 



'^^^^ j"^;^"^^'^^"^^ '^"^ prepared by this International Searching Authority and is transmitted to the applicant accordine 

.Article 1 8. A copy is being transmitted to the International Bureau. accoramg 

This micmalional search report consists of a total of 4 sheeu. 

[X I accompanied by a copy of each prior art document cited in this report. 



to 



I I Certain claims were found unsearchable (See Box I) 
I I Unitj- of invention is lacking (See Box H) 

I I international application contains disclosure of a nucleotide and/or amino acid sequence listing and the international 
search was carried out on the basis of the sequence listing 

I [ filed with the international application 

I I furnished by the applicant separately from the international application, 

I [ accompanied by a statement to the effect that it did not include mauer going 
beyond the disclosure in the international application as filed 



VViih regard to the title. 



Wiih regard to the abstract. 



I [ transcribed by this Authority 

[X I ^^^^ is approved as submiued by the applicant. 

I I the text has been established by this Authority to read as follows: 

|X I is approved as submitted by the applicant 

[ I ^« ^ext has been established, according to Rule 38.2(b), by this Authority as it appears in Box m. 
The applicant may, within one month from the date of mailing of this international search report, 
submit comments to this Authority. 



(lie figure of the drawings to be published with the abstract is: 
Figure No. 

I I as suggested by the applicant. 

j j because the applicant failed to suggest a figure 

[ I because this figure belter characterises the invention 

[X I None of the figures 



• r::: iVns.V: 10 (first shcei)(July 1992)coptas 



INTERNA . lO.NAL SEARCH REPORT 



imcrnaiionnl Appli„,ion No I 
PCT/AU 97/0(t7JT 




Accordinu lo International Pntc n i Classific.nion (IPC) or lo boih nationnl rl.-.ccir.c.uion and IPC 
U. FIELDS SEARCHED 



I Mir-.imum dixumcntalion searched (classiricatioii system Ibllowcd by classification symbols; 
i ACtlK 31/57, 31/58 and Kc\Avords as below. 



Oocumcmation searched other than minimum documentation to the extent that such documents are included in the fields sea-.h -,1 
AU: IPC as above 



Neuronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

Dcnvcnt: (Gold or auranofin or aurothiomalate or myocrisin or aurothioglucosc or solganol) and (Glucoconicoid or 

glucocort.costcroid: or corticosteroid: or mincralocorticoid; or betamethasone or fluocinolone or momctasonc or 

h> drocortisone or fluocortolone or triamcinolone or alclomctasone or halcinonide or dexamethasone) 

Chemical Abstracts, Medline: As with Dcrwent above and (psoriasis or synerg; or dcmat: or immun: or rheumatoid 

arthritis) 



C. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Caicgor> * 


Citation of document, with indication, where appropriate, of the rcie\ ant passages 


Relevant to claim No. 


X 


AU 3435 1/89 (616755) B (SMITHKLINE BEECRAM CORPORATION) 
^16 October 1989 
Whole Document 


1-35 



I X I Further documents arc listed in the 
continuation of Box C 



|x I See patent family annex 



special categories of cited documents; 

document defining the general state of the art which is 
not considered lo be ofparacular relevance 
earlier document but published on or alter the 
inien\ationaI fiHng date 

document which may ilirow doubts on priority clainn's) 
(ir which is cited to cstabhsh the publication date ol' 
another citation or other special reason (as specified t 
dvKumcnt referring to an oral disclosure, use, 
c\hibiiion or other means 

document published prior lo the iniemalional filing 



*'T" 



"V" 



later document published after the international filing dale or 
priority date and not in conflict with the application but cited :o 
understand the principle or theor>- underh ing the invention 
document of particular relevance: the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when Uic document is taken alone 
document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when ihc document is 
combined u ith one or more other such documents, such 
combination being obvious to a person skilled in Uie art 
document member of the same patent family 



i >.:tc i)i the actual completion of the inlenuiiional search 
22 December 


Date of mailing of the inleniational search report 

13 JAN 1998 


Name and mailing address of the IS/VAU 

AI 'S 1T<ALIAN INDUSTRIAL. riK)iM:kTY ORCtANlSA I'lON 
I'O iiOX :iH) 
VV()I)I-:n AC r 2606 

\f S rRAI.lA Facsimile No ((»2)(OS5 y)Z') 


Aulhori/ed officer 

R.L. POOLEY 

l eleplume No (02 ) C»2X.> 2242 



I,.:, ' ■ j>o 



I tKNATJO:.^L SEARCH REPORT 



(C'rtntinuation) 



C*;iiCL;or\ ' 



x 



X 



DQCL'.MENT 



International Application Xq 
PCT/AU i»7/()(l747 




■ of document, with indication, where appropriate of uJ . 

HK wF"aie. or the rclc\ ant passages 



The Journal of Rhcumatologv: Volume 21. .\o 1 jccn^H vi u 
Canada). M. Hc>tman ct al -The Lon^.cm. mcc^T9u^' Tn '^^^ 

pages 59-66 ^ fa ^ loioaccus m dogs. A rcMcw of 37 cases ', 

sec especially page 65, 2nd column. 

JournaloftheAmericanAcadcmyofDcrniatoJogv, Volume 16 No 4 Anril io«7iic 

■ftyA^^"*^'^^^^ (604542), B (ARTHROPHARM PTY LIMITED^ 
10 October 1988 " li.mu hD) 

Whole Document 



•^^^'-^ant lo 
^'•Tni .So 

'-«-II-I3 
I 20-35 



J-S. 13. 15 
20-35 



1-8. 13. 15. 
20-35 



1-S. 10. 11. 
13. 15. 17. 18 
20-35 



INTERxNATIONAL SEARClj^EPQRT 
Jiiformatidn on patent family m^Bers 



Intemauonal AppUcaUon Ko 
PCT/AU 97/00747 



This Annex lists the known "A" publication level patent family members relating to the patent documents c t a 
m the above-mentioned international search report. The Australian Patent Office is in no way liable for the^ 
paniculars which are merely given for the purpose of information. 



I Patent Document Cited in Search 
Report 



Patent Family Member 



AU 


34351/89 


CA 


1337928 


DK 


2270/90 


EP 


417105 






JP 


7-025681 


US 


5527779 


WO 


89-09054 


AU 


15456/88 


CA 


1327354 


DE 


3854604 


EP 


356435 






JP 


2-511829 


US 


5145841 


WO 


88-07060 



END OF AN^'EX 



::i i'C 1.1S.V2I0 (extra sheet) (July I copcas 



HCT/AU97/00747 



PATSNT COOPERATION TRE^Y 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



SHELSTON WATEFi(s 
60 Margaret Street i 
Sydney, NSW 2000- 

AU'STRALIE SHELSTON WATERS 



2 • r 



1997 



Date of mailing (day/month/year) 

17 November 1997 (17.11.97) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
20276 


International application No. 
PCT/AU97/00747 



detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MEDICAL INNOVATIONS LIMITED (for all designated States except US) 

THOMAS, Richard, Edward (for US) 
International filing date 04 November 1 997 (04. 1 1 .97) 

Priority date(s) clainned 04 November 1 996 (04. 1 1 .96) 

Date of receipt of the record copy 

by the International Bureau 17 November 1997 (17. 11 .97) 

List of designated Offices : 



AP :GH,KE,LS,MW,SD,SZ,UG,2W 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT,BE,CH,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MC,NL,PT,SE 
OA :BF,BJXF,CGXI,CM,GA,GN,ML,MR,NE,SN,TD,TG 

National :AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,CAXHXN,CU,CZ,DE,DK,EE,ES,FI,GB,GE,GH,HU, 

IDJLJSJP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,NZ,PL,PT,RO, 

RU,SD,SE,SG,SLSK,SL,TJ,TM,TR,TT,UA,UG,US,UZ,VN,YU,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should inannediatety inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
I X [ time limits for entry into the national phase; 
[ I confirmation of precautionary designations; 
I I requirements regarding priority documents. 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





The International Bureau of WlPO 


Authorized officer: 




34. chemin des Colombettes 


P.Regis 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.33.38 





Form PCT'IB.'301 (September 1996) 



001765425 



r 



ANNEX TO Fi 




PCT/IB/301 




International appltcation No. 
jk PCT/AU97/00747 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT IB.301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or. for those designated States 
which the applica i ects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, pro*. :i that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date, tn other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee. is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices, it is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bOLind bv PCT Chapter II on 7 Septemciet 1996 and 6 September 1997, respectively, a: _ may. Therefore, 
be elected in a demand or a later election filed on or aftei 7 SeQtember 1996 and 6 Seotember 1997. resoectiveiy. regardless of 
the filing date of the international apolicatior;. (See second paragraph aoove.) 

Note that only an appficanr who is a national or resiaent of a PCT ConrracTinct State which is bounc oy Chapter II has 
the right to file a demand for international preiiminai v exanii nation. 



This notification lists only specific designations made unaer Rule 4.9(3) in the reauest. It is importa^'t to co.eck that these 
designations are correct. Errors in aesEgnattons can be correctea 'A'here precautionary designations have beer^ nnade unde: 
Rule 4.9(b). The applicant is herebv reminded that anv orecautionary designations may be confirmed according to Rule 4.9tc; 
before the expiration of 15 months from the ononty aare. If n is not confirmed, it wiil automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned fv/ith an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation miist reach trie leceiving Office witiitn trie 15-month time limit. 



For applicants who have not yet compiled with tiie t eqmrenients regaraing pnontv docLiments the fonovving is recailed. 

Where the priority of an earlier national (i.e.. national or regionaii apoiication is claimed, the applic - nt.ist submit a coov 
of the said national application, certified by the atithontv with vvhtcli it was filed ("tne pnontv documen: ;o tiie receiving Office 
(which will transmit it to the International BLireau) or direrriv to The InTernptnonai S'.ireau. before the expiration of 16 n'.onths rror^"! 
the priority date (Rule 17.1i. 

Where The priority document is issued bv the receiving Office, the apolicant niav. instead of subm;t:incj tiie priorit-, 
document, request the receiving Office to preoare and transmit tiie pnonry document to the International But eaii. Such 
request must be made before the exoiration of the 16-month time hmit. 

It is recalled that, wheie several priorities are claimed, the priority date to be considered for the purposes of computing r^^e 
1 6 -month time limit is the filing date of the earliest a poiication whose priority is ct aimed. 

If the priority document concerned is not submitted to the tnternational Bureju before the expiration of the 16- month time 
limit, or if the request to the receiving Office to transmit the priority document has not been made (and :he corresponding fee. if 
any, paid) before the expiraTion of this Time limit, anv designated State may disregard the priority clair:. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



Form PCT IB 301 (Annex! (Seotemoer 19v7: 



001765425 



PCT/AU97/00747 



T COOPERATION TR 



From the INTERNATIONAL BUREAU 



PCX 

NOTIFICATION CONCERNING 
SUBMISSION OF PRIORITY DOCUMENTS 

(PCT Administrative Instructions, Section 411) 



To: 



SHELSTON WATERS. "'VCD ■ 

60 Margaret Street 1ni]hriont 

Sydney, NSW 2000 - - - u /yy/ 
AUSTRALIE 



Date of mailing (day/month/year) 

02 December 1997 (02.12.97) 






Applicant's or agent's file reference 
20276 


IMPORTANT NOTIFICATION 


International application No. 
PCT/AU97/00747 


International filing date (day/month/year) 

04 November 1997 (04.11.97) 


Priority date (day/month/year) 

04 November 1996 (04.11.96) 


Applicant 

MEDICAL INNOVATIONS LIMITED et al 





The applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to the 
following apptication(s): 

Priority application No: Priority date: Priority country: Date of receipt of priority document: 

P03473 04 Nov 1996 (04.11.96) AU 25 Nov 1997 (25.11,97) 





Authorized officer I Y 




The International Bureau of WlPO 






34, chemin des Colombettes 






1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/304 (July 1992) 




001785590 



I /Muy //uu/a/ 



PA"C&[slT COOPERATION TRE^Y 

From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 

22 June 1998 (22.06.98) 



To: 



BALDWIN 
60 Margaret Stredt 
Sydney, NSW 2o4o 
AUSTRALIE 



R E C E J V E D 

SHELSfrON V^A^S^§^ ^ ^ 



3 - JUL 1933 



BALDWIN SHELSTCN WA' 



Applicant's or agent's file reference 
20276 



IMPORTANT NOTIFICATION 



International application No. 
PCT/AU97/00747 



International filing date (day/month/year) 
04 November 1997 (04.11.97) 



1. The following indications appeared on record concerning: 

□ 

the applicant Q the inventor [x] the agent | | 



the comnnon representative 



Name and Address 

SHELSTON WATERS 
60 Margaret Street 
Sydney, NSW 2000 
Australia 


State of Nationality 


State of Residence 


Telephone No. 

(612) 9777 1111 


Facsimile No. 

(612) 9241 4666 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning; 
I 1 the person X the name | | the address [ | the nationality [ | the residence 


Name and Address 

BALDWIN SHELSTON WATERS 
60 Margaret Street 
Sydney, NSW 2000 
Australia 


State of Nationality 


State of Residence 


Telephone No. 

(612) 9777 lin 


Facsimile No. 

(612) 9241 4666 


Teleprinter No. 



3- Further observations, if necessary: 



4. A copy of this notification has been sent to; 
I X I the receiving Office 
[ I the International Searching Authority 
I X I the International Preliminary Examining Authority 



I I the designated Offices concerned 
I X I the elected Offices concerned 
I other; 



■ f\ ' 


The International Bureau of WlPO 
34. chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer / 

P- Regis 1 / / 

Teleohone No.: (41-22) 338.83. 38 / / 



Form PCT IB 306 {March 1994) 



002095435 



1^' 



PAXfiLIT COOPERATION TRE^Y 

From the INTERNATIONAL BUREAU 



vvu 3a/19683 
PCT/AU97/00747 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
14 May 1998 (14.05.98) 



To: 



SHELSTON WATERS 
60 Margaret Street 
Sydney. NSW 2000 
AUSTRALIE 



RECEIVED 

2 9 MAY 1998 

P^irwiN SHELSTON WATERS 



Applicant's or agent's file reference 

20276 — V O-itli. C v-y-T 


IMPORTANT NOTICE 


International application No. 
PCT/AU97/00747 


International filing date (day/month/year) 
04 November 1997 (04.11.97) 


Priority date (day/month/year) 

04 November 1996 (04,11.96) 


Applicant 

MEDICAL INNOVATIONS LIMITED et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,BR,CA,CN,EP,ILJP,KP,KR,NO,PL,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL,AM,AP,AT,AZ,BA,BB,BG,BY,CH,CU,CZ,DE,DK,EA,EE,ES,FI,GB,GE,GH,HU,ID,IS,KE,KG,KZ, 

LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NZ,OA,PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ,TM,TR, 

TT,UA,UG,UZ,VN,YU,ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
14 May 1998 (14.05.98) under No. WO 98/19683 

REMINDER REGARDING CHAPTER II (Article 31{2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

if the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





The International Bureau of WIPO 
34. chemin des Colombettes 
1211 Geneva 20. Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



2037308 



13: ay 



File CODV 

rM I tiM I UUUPERATION TREATY 



From the INTERNATIOISiAL BUHEAU 



PCT/AU97/00747 



PCT 

INFORMATION CONCERNING ELECTED 
omCES NOTWIEO OF THEIR ELECTION 

(PCT Rule 61 .3) 


To: 

BALWIN SHELSTON WATERS 
60 MargarefStreei 
Sydney, NSW 200Q 
AUSTRALIA 


Dm of mainnB (davfmenth/ywr| 

13 June 1998 (19.06.98) 


Anplleatf s or aSMtTs fito •vfcfcnoi 

20276 


rMPORTAfrrlNFORWATIOM 


iMBnHtiDMl Mr|tnr**ir' MB. dWeiBWional Btaq tfMe (dBvAnarnh/tfearl Rrtortty data (dia^mamh^^i) 

PCT/AU97/00747 04 Novemtor 1997 (04.11 97) 04 November 1998 (04.11.96) 


MEDICAL INNOVATIONS LIMITED et al . 



L The ■ppticam is hereby mWmcd mat th« irttemaiional Ouresu h«s. aocordJnfl to Anide 31C71. notified Mch of ih« ffollowiftg 
Officft^ of iis staciHm: 

AP :6H;KE,LS.MW,SD,SZ,UG;ZW 

EP:AT.BE,CH,DE,DICES,FI,FR.GB.GRJE.rr,LlJ,MC,NL,PT,SE 

National :AU,BG3R.CA.CN,CZ,DE.G8JL^P.KP,KR,MN.NO,NZ,PL.RO,RU^E,SK,US. 
VN 

* 

2. Tht foirowing Offfces have walvad reduir»m^nt for th« notificaifan gf their aleOkonr tho notificaison wiU be i^ntto them 
by the IniomatiOfial ayreau OPly upon thair request: 

EA :AM,AZ.BY,KG,ia,MD.RUTJ,TM 

OA :BF,BJ.CF,CGXI,CM,GA.GN,ML.MR.NE.SN.TD.TG* 
" "TSSSonal !AL,AM,AT^BA,BB,BY.CH,CU,0lC,EE.ESjLGE,GH,HU,l0,lS,KE,KaK2, 

LC,L<.LR,LS,LTXUXV,MD,MG,MK.MW,MX,PT.SD,SaSI,SUTJ.TM,TH,Tr,UA,UG,UZ. 

YU^W 



3. Tho apuUcant i$ reniMed itwt ha must enter the •'nartonal phaie' "fj^S*^^? .^."^S^ 

before each of the Office* liMd above. "This must bo dOne by paymp tlie national teeW ^J^"* JumishmB , *l^^^>«|p a 
tni^ation of iho iim^matloitt* .ppKcatio/) (Article 3«1}(s)). as wdl afc 'Vi^^^fe ^«ni^mg a trarulatlon of any 
aftrmes of thointemational prallminBrv examlnatian reDort{Ari>eie36(3)(b) end Rule 74.1). 

So/re offiees hewe fixed time ItnnJts expiring later ttian the BOoivo*mfiriiSom|dTlTO Hm^ ^?if!l'^^77i^ ^SiHi52- ii 
appBeable tifno limits and the acts to bo porformed upon amrv into tho national phase bcforo a paitfcular Office, see Vohime II 
of the Per >^pHcantrs Guide. 

it --i^ ' 

lh9 entry imo the Europeeiv reeienat phase Is postponed until 31 mortdtsftroiii the pnortlv dale for all States deslgnatad for 
the ptirposes of obtaining a &jrcpaan patent 



I BuroauofWIPa 



1211 

Faesimita No. (41 *221 



Auihorixad ofTtcen 

P. Regis. 

Talophonc No. <41-22) 336^3^ 



Form PCTABI332 (Sepcember 1fi97> 



20936d8 



The AtmanJ must Sf/.kJ Jireelty with the cvmsst^nl Iniermillonat Prtliminary Examining .luit^ify i,r. i/irro a 
*«A iA« o»e cbosca by ilnt a,^,licani. Th* or n^o-hiur cod, of ihai Authority m^kndieottd by 

( PEA/ 



or more Authoriti,t an ^ 



PCX 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
TTie undersigned requests that the mtemational apph'cation specified below be the subject of 
international preliminaiy examination according to the Patent Cooperation Trea? 



CHAPTER 



n 



IdentiHcatton oflPEA 



For International Preliminary Examining Authority use only 

Date of receipt of DEMAND 



Boi No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 
International application No. 
PCT/AU97/00747 



International flitng date fday/monih^ar) 
4 November 1997 
(04.11.97) 



Applicant's or agent's file reference 
20276 

(Earliest) Priority date (day/mornhfyetw) 
4 November 1996' 
(04.11.96) 



Syngergistic Gold-Containing Compositions 



Box No. II APPLICANT(S) 



Name and address: (Famth ruim* foltcwtd fy gh tn name: for a legai entity Jidl official designation 
The address must indtufe postal code and name of country,) 

Medical Innovations Limited 
Unit 2, 83-85 Whiting Street 
Artarmon, NSW 20 64 
Australia 


Telephone No.: 

(612) 9436 0800 


Facsimile No.: 

(612) 9439 2673 


Teleprinter No.: 


Slate p.e, country) of nationality: 

AU 


Slate (I*, country) of residence: 

AU 



Name and address: (Famiiy name foaowedfy given name; for a legal entity JuilojT'cialdesi The address must include postal code and name of counto'J 

THOMAS, Richard Edward 
14 Parnell Street 
Killara, NSW 2071 
Australia 



State country') of nationality: 



AU 



Slate 0,e. country) of residence: 



Name and Zddrtssi (Family name followed by grren name: for a legal entity, full ojjicial designation. The address must include postal code and name of country,) 



State country) of nationality: 



State country) of residence: 



rn Purthcr appllcanu are indicated on a continuation sheet. 



FonnPCT/lPEA/401 (flrst sheet) (January 1994; reprint January 1997) 



See S'oles to the demand form 



Sheet No. 2 



Rntemationai appiicattoQ No~ 

, PCT/AU97/0 0747 

Bon No, m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRE SPONDENCE 
The following pcr»„i, (Tj agent Q eonunon fep««„uttive 

U « "-""y appointed and any earlier appoinunen. of (an) ^!en.(,ycomn,o„ repr«en.aUve i, hereby revoked 
□ adSSyriSs! ^^^^ "rCiminary Exa„,lnlng Authority, in 

N«ne and address: JS^/^/^^f-^J^ 



Baldwin Shelston Waters 
60 Margaret Street 
Sydney, NSW 2000 
Australia 



(Formerly 
Shelston Waters) 



Telephone Na: 






(612) 


9777 


1111 


Facumile No.: 






(612) 


9241 


4666 


Teleprinter Na: 1 



BoK No. IV STAT EMENT CONCERNING AMENDMENTS 
The applicant wishes the International Preliminaiy Examining Authority* 
(!) \x} to start the international preliminanr examination on the basis of the international application as originally Hied. 
(") I I into account the amendments under Article 34 of 

I I the description (amendments attached). 

I I the claims (amendments attached). 

I I the drawings (amendments attached). 

□ «tld;^j!'° amendments of the claims under Article 19 flied with the International Bureau (a copy is 

to disregard any amendments of the claims made under Article 19 and to consider them as revetsed. 

(V) Q • «o Ponpone the start of the international preliminary examination until the expiration of 20 months from the priority 
f u "r* ' Authority receives a copy of any amendments made under Article 19 or a notice from the applicant 
that he does not wish to make such amendmenu (Rule 69.1(d)). fThis eheck-box may bt marked only where the time 
limit under Article 19 has not yet expired.) 



« L ^^'^^ intemauonal preliminaiy examination will start on the basis of the international application 

anolTSn ..ri A- ""i * ""^^ °^ amendments to the claims under Article 19 and/or amendments of the intemaUonal 
uo . iL- ' ^ received by the International Preliminary Examining Authority before it has begun to draw 

up a wntten opinion or the international preliminaiy examination report, as so amended. 

Box NO.V ELECTION OF STATES 



IS) 



The applicant hereby ciccu all eligible Stales fthai is, aiiSiaies which have bten designated and which are bound by 
Chapter II of the PCT) except 



(If the appiicant does not wish to elect certain eligible States, the namefsj or country code(s) of those States must be 
indicated above,) 



Form PCT/IPEA/401 (second sheet) (January 1994; repHnt January 1997) 



See Notes to the demand form 



No. ,.3 



■•iN«.VI CHECK UST 



PCT/AU97/00747 



TTie (kmand is accooipnied by the follownii 
purpoM of iatenutioni pftUmhiary 

I. amendments under Article 34 
descnptioQ 
claims 
drawings 

X kacraccompaoyiatamcndmcnu 
imder Article 34 

3. eopyofamendmcms under Article 19 

4. copyofsutementunder Article 19 

5. od)er^c(0r>: 



Ibr the 



sheets 



sheets 













not received 


□ 


□ 


LJ 


LJ 


□ 


□ 


a 




□ 


□ 


a 




D 


□ 



The demand is also acc o mpa nied by the item(s) marieed below: 
I I separate signed power of attorney 
cop>' of general power of attorney 
sutcmcnt explaining lack of signature 



4- [x] fte calculation sheet 

5- Q other rjrpecj$s^: 



Box No. VII SIGNATURE OF APPLICANT. AGENT OR COMMON REPRESENTATIVE 



.Vof to iock jtptaiurt. utdteaft the i 



^tt^ihtptrumsitmn^tf^ capacity mwkkkdkpatom 




Patr l G t rgrrison 
Baldwin Shelston Waters 



For International Preliminary Examining Authority use only 



1. Date of actual receipt of DEMAND: 



2. 


Adjusted dau of receipt of demand due 
to COIIRECTIONS under Rule 60 J (b): 




3. 


r— 1 The date of receipt of the demand is AFfER the expiration of 1 9 a 
(torn the priority date and item 4 or 5, below, does not apply. 


lomhs The applicant has been 
LJ Inlbrmed accordingly. 


4. 


r~| The date of receipt of the demand is WITHIN the period of 19 
1 1 Rule 80.5. 


months from the priority date as extended by virtue of 


5. 


1 — 1 Although the date of receipt ofthe demand is alter the cxpiraiioci 
L— J is EXCUSED pursuant to Rule t2. 


of 19 months ftom the priority date, the dehiy in arrival 



For Imcmailonai By 



I only 



raetl^ tool IPEA on: 



Fom PCT/IFEA/401 (Im sheet) (January 1994; nprinlii 



1997) 



PATENT COOPERATION TREATY 



^ From 



To: Agent : 

BALDWIN SHELSTON 
Level 21 

60 Margaret Stre< 
SYDNEY NSW 2000 


WATERS 

RECEIVED 

1 1 JUN 1998 1 

BALDWIN SHELSTON WATERs| 


PCX 

NOTIFICATION OF RECEIPT 
OF DEMAND 

(PCT Rule 6 1 . 1 (b) , first sentence 
and Administrative Instructions, Section 601) 


Date of mailing 10 JUN 1998 
(day/month/year) (10/6/98) 


Applicant's or agent's file reference 
20276 


IMPORTANT NOTIFICATION 



International application No. 
PCT7aU97/0074 7 



International filing date (day /month/year) 
4 NOV 1997 (4/11/97) 



Priority date (day /month/year) 
4 NOV 1996 (4/11/96) 



Applicant 

Medical Innovations Limited (et al . ) 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

4 JUN 1998 (4/6/98) 



2. This date of receipt is: 

I the actual date of receipt of the demand. 

I I the date on which the proper corrections to the demand were timely received. 

3. [ [ This date is AFTER the expiration of 19 months from the priority date. 

Attention: The election(s) made in the demand does (do) not have the effect of postponing the commencement of the 
national phase until 30 months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for 
entry into the national phase must be performed within 20 months from the priority date (or later in some Offices) 
(Article 22). 



For details, see Annex B to Form PCT/IB/301 sent by the International Bureau and Volume II of the PCT Applicant's 
Guide- 



I [ This notification confirms the information given in person or by telephone on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 





Name and mailing address of the IPEA/AU 
AUSTRALIAN PATENT OFFICE 
PC BOX 200, WODEN ACT 2606, 
AUSTRALIA 

Facsimile No, 02 6285 3929 


Authorized officer 

(Mrs) Cecilia TRACEY 
(02) 6283 2511 

Telephone No. 



Form PCT/IPE A/402 (July 1992) 



Prom \1. 

INTERNA .lONAL PRELIMINARY 

i ■ J 



PATENT COOPERATION TREAJTY 
EXAMiNn^RrrHi 



iORTTY 




To: 



Baldwin Shelston Waters 
Level 21 

60 Margaret Street 
SYDNEY NSW 2000 



RECEIVED 

SYDNEY 

2 3 JUN 1998 

BALDWIN SH^rON WATERS 



PCX 

WRITTEN OPINION 
(PCT Rule 66) 



Date of mailing 



Applicants or agent's file reference 
P3510 YS/jls 


REPLY DUE 


\vithin twolnontfas ' 
from the above date of mailing 


International application No. 


International filing date 


Priority Date 


PCT/AU 97/00747 


4 November 1997 




4 November 1996 


International Patent Classification (IPC) or both national classification and IPC 




Int. CL* A6 IK 3 1/70, 3 1/28, 3 1/57, 3 1/58 






Applicant 








(1) MEDICAL INNOVATIONS LIMITED 






(2) THOMAS, Richard Edward 









1. This written opinion is the first (first, etc) drawn by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items:. 
Basis of the opinion 



I 




II 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


vn 




VIII 


□ 



citations and explanations supporting such statement 



Certain defects in the international application 



3. The apphcant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, request this Authority to 
grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, "where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Riiles 66.8 and 66.9. 

Also For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.46ij. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion, 

4. The final date by which the international preliminary examination report must be established 
according to Rule 69.2 is: 4 March 1999 
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WJRrrrir^N OPINION 
• L' Basis of the opinion 



International appUcation No. 
PCT/AU 97/00747 



1. This opinion has been drawn on the basis of (Substitute sheets which have been Jumished to the receiving Om 
response to an invitation under Article 14 are referred to in this opinion as "originally filed",) : 

fx] the international application as originally filed. 
I I the description. 



ce m 



I I the claims. 



I I the drawings. 



pages , as originally filed, 
pages , filed with the demand, 
pages , filed with the letter of . 

Nos. , as originally filed, 

Nos. , as amended under Article 19, 

Nos. , filed with the demand, 

Nos. , filed with the letter of . 

sheets/fig , as originally filed, 
sheets/fig , filed with the demand, 
sheets/fig , filed with the letter of • 



2. The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 
I I the drawings, sheets/fig 



3. 



This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 

Please note that claims 1-29 are subject matter of rule 67.1 (methods of treatment of humans) and as such do not require 
an mtemational prehminary examination. However, because the subject matter does not contravene Australian law these 
clauns have been examined. 
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International application No. 
PCT/AU 97/00747 



1. 



Reasoned statement under Rule 66.2(a)(u) with regard to novelty, inventive step or industrial applicabUitv- 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 



Claims 




YES 


Claims 


1-35 


NO 


Claims 




YES 


Claims 


1-35 


NO 


Claims 


1-35 


YES 


Claims 




NO 



2. Citations and explanations 

NOVELTY f>r>: Claims 1-35 
DI AU 34351/89 (616755) B 



D2 The Journal of Rheumatology, Volume 21, No: 3. pages 435-441, Heytman et al, "The Longterm Effect of Pulsed 
Corticosteroids on the Efficacy and Toxicity of Chrysotherapy in Rheumatoid Arthritis" 

D3 Journal of the American Veterinary Association, Volume 186, No: I, pages 59-66. Ihrke et al, "Pemphigus 
foloaceus in dogs: A review of thirty-seven cases" 



D4 



Journal of the American Academy of Dermatology, Volume 16, No: 4, pages 845-854, Thoni^ et al, "Gold 
Therapy and its Indications in Dermatology" 



D5 AU 15456/88 (604542) B 

The above citations all disclose combination treatment of various immune-mediated disorders with gold compounds and 
corticosteroids. These combination treatments are stated to be synergistic, adjunctive or to provide side-effect attenuation 
and could feU within the ambit of "synergisticaUy' as presently claimed. Note that the present claims 1, 7 and 30 require 
synergy between the gold and corticosteroid components, but do not clearly specify the nature and action of this 
synergism. The above citations also disclose the treatment of the claimed disorders and administration through the 
clauned modes of administration. Consequently they disclose all the features of claims 1-1 1, 13, 15 and 20-35. 

Furthermore document Dl specifically discloses synergistic administration of auranolin with betamediasone diproprionate 
for die treatment of psoriasis. It also discloses the gold compound in Upid soluble form. Consequently this citation fiirdier 
discloses the embodiments of claims 12, 14 and 16-19. 

INVENTTVK . STEP HSV Claimsi 



Claims 1-35: as above. 
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VTL Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 



(i) 



(ii) 



Claims 1, 7 and 30 are not fully supported by the description. Claims 1 and 30 are directed to the use of all 
syneiBistic gold/corticosteroid combinations for the treatment of any manifestation of an immune mediated 
disorder. However the description has only disclosed a surprising or unexpected effect for the application of 
specific goId/corticosteroid combinations to specific manifestations (eg betanethasone dipropionate/auranofin for 
q)idermial hyperplasia). Although claim 7 requires the treatment of specific manifestations it still includes the 
application of any synergistic gold/corticosteroid combination. It is considered that an undue burden of 
experimentation would be placed on the skilled person to determine all synergistic gold/corticosteroid 
combinations appUcable to all manifestations of immune-mediated disorders, especially as synergy is cenerallv 
surprising and unexpected by its nature. e y 

Claims 1 and 7 are unclear because it is not clear that the preferential action is synergistic. This also appUes to 
claun 30 m respect of the differential action, although it is unclear how the differential action differs from 
preferential action. It is also unclear whether the term synergistically as used in claims 1, 7 and 30 is intended to 
define the characteristics of page 22 lines 12-17. 
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International Patent Classification (IPC) or both national classification and IPC 
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(2) THOMAS, Richard Edward 



1. This written opinion is the Second (first, etc) drawn by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items:. 
Basis of the opinion 

Priority 



I 




II 


□ 


III 


□ 


IV 




V 


m 


VI 


□ 


VII 


□ 


VIII 


m 



Reasoned statement imder Rule 66.2(aXii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the intemational application 

3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may. before the expiration of that time limit, request this Authority to 
grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66Abis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary examination report must be established 
according to Rule 69.2 is: 4 March 1999 
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International application No. 
PCT/AU 97/00747 



Basis of the opinion 



With regard to the elements of the international application:* 
I I the international application as originally filed. 

the description, pages 1, 2, 6-24, as originally filed, 
pages , filed with the demand, 

pages 3-5, filed with the letter of 22 September 1998. 

[X] the claims. pages , as originally filed, 

pages , as amended under Article 19. 
pages , filed with the demand. 

pages 25-28, filed with the letter of 22 September 1998. 

[x] the drawings. pages 1-2, as originally filed, 

pages , filed with the demand, 
pages , filed with the letter of . 
I I the sequence listing part of the description: 
pages , as originally filed 
pages , filed with the demand 
pages , filed with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated imder this item. 
Th ese e lements were available or fiimished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (imder Rules 55 2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on the basis of the sequence listing: 

I I contained in the international application in printed form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

^* I I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 
I I the drawings, sheets/fig 

5- Q This opinion has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



• Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article N are referred to in this 
opinion as "oristinallv filed" ^ 
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International application No. 
PCT/AU 97/00747 



V. 



Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industnal applicability; 
citations and explanations supporting such statement 



1. 



Statement 



No\'elt>' (N) 



Claims 
Claims 



30, 31,32, 34 
1-29, 33, 35, 36, 37 



YES 
NO 



Inventive step (IS) 



Claims 
Claims 



1 



37 



YES 
NO 



Industrial applicabilit>' (lA) 



Claims 
Claims 



37 



YES 
NO 



Citations and explanations 



NOVELTY rN) Claims 1-29. 33. 35-37 
Dl AU 34351/89 (616755) B 

D2 The Journal of Rheumatolog>', Volume 21, No.3, pages 435-441, He>tman et al, "The Longterm Effect of Pulsed 
Corticosteroids on the Efficacy and Toxicity of Chrysotherapy in Rheumatoid Arthritis" 

D3 Journal of the American Veterinary Association, Volume 186, No.l, pages 59-66, Ihrke et al, "Pemphigus foloaceus 
in dogs: A review of thirty-seven cases" 

D4 Journal of the American Academy of Dermatology , Volume 16, No.4, pages 845-854, Thomas et al, "Gold Therapy 
and its Indications in Dermatology^" 

D5 AU 15456/88 (604542)B 

Documents D1-D5 all disclose combination treatment of various immune-mediated disorders with gold compounds and 
corticosteroids. The treatments of D2-D5 are disclosed to be adjunctive or to provide side-effect attenuation. However 
the psoriasis treatment of document Dl is stated to be synergistic, and this document discloses the presently preferred 
synergistic formulation of auranofin acid betamethasone dipropionate. 

Claim 29 and its dependent claims 33, 35, 36 and 37 are not distinguished from the disclosures of document D 1 . Claim 
29 includes synergistic formulations of auranofin acid betamethasone dipropionate by virtue of the disclosure of these 
formulations as preferred embodiments, and there is nothing in claim 29 to distinguish these claimed synergistic 
formulations from those of the document Dl . Claim 29 as presently drafted appears to include mechanisms by which 
these formulations achieve synerg\', but such mechanisms are incapable of conferring noveltv* on the formulations per se . 

Claim 1 as presently drafted can still include the administration of compounds as alternative or adjunctive therapy, and 
consequently' remains anticipated by documents Dl -D5. The last line of the claim limits the compounds to exhibit equal 
action to each component of the disorder, but this action is not necessarily synergistic. Furthermore the synergistic action 
would be anticipated by document Dl which discloses synergistic treatments by the presently preferred compounds to the 
same locus (eg a psoriasis patient). The embodiments of the dependent claims of claim I are disclosed at various points 
throughout documents D1-D5 (eg the different modes of administration of the formulations) In addition claim 6 would not 
seem to be clearly differentiated from the disclosures of document Dl, which includes synergistic compositions of a gold 
componnH flnH one nr more cnrticosteroi ds (e g b eta methaftO Pg diPTOPionatg a^d ifflv othgf wrticQstgroid). 
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International application No. 






PCT/AU 97/00747 



VUL Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims arc fully 
supported b>' the description, are made: 

Claims 36 and 37 are incorrectly appended in that they are directed to method claims, but are appended to claims 35 and 
29 which are compostion claims. 



! 
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.WRITTEN OPINION 



International application No. 
PCT/AU 97/00747 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Box V 

INVENTIVE STEP (IS) Claims 1-37 
Claims 1-29, 33, 35-37 : as above 
Claims 30, 31, 32, 34: 

These claims merely involve the formulation of the composition of claim 29 for administration by various modes, and such 
formulation would be routine to a skilled person. The different formulation modes do not provide advantages which would 
be surprising or unexpected over the disclosed mode of topical administration. 

INDUSTRIAL APPLICABILLITY (lA) Claims 1-37 

Claims 1-37 are industrially applicable. 

Please note that claims 1-28 are subject matter of rule 67.1 (methods of treatment of humans) and as such do not require 
an international preliminary examination. However, because the subject matter does not contravene Australian law these 
claims have been examined. 
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Applicant's or agent's file reference 
20276 lAR ; ajw.vvls 


FOR FURTHER See Notification of Transmittal of International Preliminary 
ACTION Examination Report (Form PCT/IPEA/4 16). 


International application No. 


International filing date 
(day/month/year) 


Priority Date (day/month/year) 


PCT/AU 97/00747 


4 November 1997 


4 November 1996 


International Patent Classification (IPC) or national classification and IPC 




Int. €1/ A6 IK 31/70, 31/28, 31/57, 31/58 




Applicant 

MEDICAL INNOVATIONS LIMITED at al 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 5 sheets, including this cover sheet. 

I X I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 7 sheet(s). 



3. This report contains indications relating to the following items: 
Basis of the report 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Authorized Officer 

R.L. POOLEY 

Telephone No. (02) 6283 2242 
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INTERNATIONAL PRELIMg^.Y EXAMINATION REPORT International application No. 

'PCT/AU 97/00747 



Basis of the report 



With regard to the elements of the international application:* 

I I the international application as originally filed. 

I X I the description, pages 1, 2, 6-24, as originally filed, 

pages , filed with the demand, 

pages 3-5, filed with the letter of 22 September 1998. 

I X I the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 1 9, 
pages , filed with the demand, 

pages 25-28, filed with the letter of 22 September 1998. 

the drawings, pages 1-2, as originally filed, 

pages , filed with the demand, 
pages , filed with the letter of . 



I I the sequence listing part of the description: 

pages , as originally filed 
pages , filed with the demand 
pages , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I [ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
[ I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of the 
sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I [ furnished subsequently to this Authority in computer readable form. 

I [ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

4. I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 

5. I I This report has been established as if (some of) the amendments had not been made, since they have been considered 

to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7). 
Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 



Novelty (N) Claims 30,31,32,34 YES 

Claims 1-29,33,35,36,37 NO 

Inventive step (IS) Claims YES 

Claims 1-37 NO 

Industrial applicability (lA) Claims 1-37 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

NOVELTY CN) Claims 1-29. 33. 35-37 
Dl AU 34351/89 (616755)8 

D2 The Journal of Rheumatology, Volume 21, No.3, pages 435-441, Heytman et al, "The Longterm Effect of Pulsed 
Corticosteroids on the Efficacy and Toxicity of Chrysotherapy in Rheumatoid Arthritis" 

D3 Journal of the American Veterinary Association, Volume 186, No.l, pages 59-66, Ihrke et al, "Pemphigus foloaceus 
in dogs; A review of thirty-seven cases" 

D4 Journal of the American Academy of Dermatology, Volume 16, No. 4, pages 845-854, Thomas et al, "Gold Therapy 
and its Indications in Dermatology" 

D5 AU 15456/88 (604542)B 

Documents D1-D5 all disclose combination treatment of various immune-mediated disorders with gold compounds and 
corticosteroids. The treatments of D2-D5 are disclosed to be adjunctive or to provide side-effect attenuation. However 
the psoriasis treatment of document Dl is stated to be synergistic, and this document discloses the presently preferred 
synergistic formulation of auranofin and betamethasone dipropionate. 

Claim 29 and its dependent claims 33,35,36 and 37 are not distinguished from the disclosures of document D I . 
Claim i29 includes synergistic formulations of auranofin and betamethasone dipropionate by virtue of the disclosure of 
these formulations as preferred embodiments, and there is nothing in claim 29 to distinguish these claimed synergistic 
formulations from those of the document Dl. Claim 29 as presently drafted appears to include mechanisms by which 
these formulations achieve synergy, but such mechanisms are incapable of conferring novelty on the formulations per se . 

Claim 1 as presently drafted can still include the administration of compounds as alternative or adjunctive therapy, and 
consequently remains anticipated by documents D1-D5. The last line of the claim limits the compounds to exhibit equal 
action to each component of the disorder, but this action is not necessarily synergistic. Furthermore the synergistic action 
would be anticipated by document Dl which discloses synergistic treatments by the presently preferred compounds to the 
same locus (eg a psoriasis patient). The embodiments of the dependent claims of claim 1 



continued 
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I International application No. 
PCT/AU 97/00747 



VIII. 



Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 36 and 37 are incorrectly appended in that they are directed to method claims, but are appended to claims 35 
and 29 which are composition claims. 
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ilnternational application No. 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of : BOX V 

are disclosed at various points throughout documents D1-D5 (eg the different modes of admimstration of the 
formulations). In addition claim 6 would not seem to be clearly differentiated from the disclosures of document Dl, which 
includes synergistic compositions of a gold compound and one or more corticosteroids (eg betamethasone dipropionate and 
any other corticosteroid). 

INVENTIVE STEP (IS) Claims 1-37 

Claims 1-29, 33, 35-37 : as above 

Claims 30, 31, 32, 34: 

These claims merely involve the formulation of the composition of claim 29 for administration by various modes, and such 
formulation would be routine to a skilled person. The different formulation modes do not provide advantages which would 
be surprising or unexpected over the disclosed mode of topical administration. 

INDUSTRIAL APPLICABILITY (lA) Claims 1-37 

Claims 1-37 are industrially applicable. 

Please note that claims 1-28 are subject matter of rule 67. 1 (methods of treatment of humans) and as such do not require 
an international preliminary examination. However, because the subject matter does not contravene Australian law these 
claims have been examined. 
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type oT effect potentiated, when combined with a gold compound. That is to say, 
different corticosteroids, when combined with a gold compound, do not all have the 
expected similarity of synergistic action against inflammation and also demonstrate 
differential synergistic action with respect to inflammation and hyperplasia. In the 
5 compositions of the present invention certain corticosteroids synergise with the gold 
compound to provide a greater effect on the inflammatory component of a disorder, such 
as psoriasis, while other corticosteroids give rise to compositions with preferential 
effects on cellular hyperproliferation. It is contemplated that the compositions of the 
present invention could be effectively used also for the treatment of a variety of 
10 systemic, tissue-specific or localised immune, autoimmune and inflammatory disorders. 



According to a first aspect the invention consists in a method of treating an 
immune-mediated disorder having an inflammatory component and/or a cellular 
hyperproliferation component, comprising the step of administering to a patient 
15 requiring such treatment a gold compound and at least one corticosteroid, wherein the at 
least one corticosteroid is selected to interact with the gold compound to exhibit 
preferential synergistic action towards one of the components of said disorder or to 
exhibit equal action towards each component of said disorder. 



20 treating an immune mediated disorder according to the first aspect comprising the step of 
administering at least two corticosteroids, at least one of which is selected to interact 
with the gold compound to exhibit preferential synergistic action towards the 
inflammatory component, and at least another is selected to interact with the gold 
compound to exhibit preferential synergistic action towards the cellular 

25 hyperproliferation component of said disorder. 

According to another preferred embodiment the present invention consists in a 
method of treating an immune-mediated disorder having multiple components, 
comprising the step of administering to a patient requiring such treatment one or more 
compositions comprising a gold compound and one or more corticosteroids, wherein the 

30 corticosteroid is selected to provide a composition with equal synergistic action towards 
each component of said disorder. 

According to another preferred embodiment the present invention consists in a 
method of treating an immune-mediated disorder having one or more components, 



SUMMARY OF THE INVENTION 



According to a preferred embodiment the present invention consists in a method of 
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comprrsing the step of administering to a patient requiring such treatment a composition 
comprising a gold compound and one or more compositions comprising one or more 
corticosteroids wherein the corticosteroid is selected to provide a composition with 
preferential synergistic activity towards one of the components of said disorder and 
5 wherein the composition comprising a gold compound is administered orally and the one 
or more compositions comprising one or more corticosteroids is administered topically, 
in amounts effective to provide a composition of gold and a corticosteroid having 
preferential synergistic action towards said component. 



10 component and/or a cellular hyperproliferation component and the composition 
comprises at least two corticosteroids, one of which is selected to provide a composition 
with preferential synergistic action towards the inflammatory component and the second 
corticosteroid is selected to provide a composition with preferential synergistic action 
towards the cellular hyperproliferation component of said disorder. 

15 Preferably the disorder to be treated is an immune-mediated dermatological 

disorder which is associated with more than one component. Examples of immune- 
mediated dermatological disorders include psoriasis or dermatitis such as contact, atopic 
or seborrheic dermatitis. Other disorders include rheumatoid arthritis. Typical 
components of such disorders include an inflammatory component and/or a cellular 

20 hyperproliferation component. The corticosteroid can be selected to provide a 
composition with synergistic activity towards cellular hyperproliferation in preference to 
inflammation or vice versa. Such a corticosteroid can be, for example, betamethasone 
dipropionate, fluocinolone acetonide or hydrocortisone. In cases where inflammation 
needs to be targeted in preference to cellular hyperproliferation, the corticosteroid can be 

25 betamethasone dipropionate, fluocinolone acetonide or mometasone furoate. 
The composition is suitably formulated for topical administration. 
Where the immune-mediated disorder is characterised by a number of different 
components, the preferred method of treatment could employ one or more compositions 
comprising a gold compound and one or more corticosteroids, wherein the 

30 corticosteroids are selected to provide composition(s) with preferential activity towards 
only one of the components of said disorder. Thus the treatment of each individual 



Preferably the component of the immune-mediated disorder is an inflammatory 
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component is achieved through use of composition(s) comprising one or more selected 
corticosteroids, which may. be appHed in the form of two or more separate compositions 
or a single composition comprising two or more corticosteroids. 

Preferably the gold compounds used in the present invention are lipid soluble. 
Even more preferably the gold compounds used are formulated for topical application. 
However, it will be understood that systemically or locally administered compositions 
are also within the scope of the present invention including those administered by 
injection, preferably intra-articularly. In this regard the corticosteroid can be formulated 
for oral, topical, systemic or local administration. 

According to second aspect the present invention consists in a pharmaceutical 
composition comprising a gold compound and one or more corticosteroids, the 
corticosteroid being selected to interact with the gold compound to exhibit a preferential 
synergistic action towards an inflammatory component and/or a cellular 
hyperproliferation component of an immune-mediated disorder, in combination with a 
pharmaceutically acceptable carrier, excipient, adjuvant or solvent. 

Preferably the gold compound is auranofin and the corticosteroid is selected from 
the group comprising hydrocortisone acetate, hydrocortisone, betamethasone, 
betamethasone dipropionate, dexamethasone, fluocortolone 21-pivalate, triamcinolone 
acetonide, betamethasone valerate, alclometasone dipropionate, halcinonide, 
mometasone furoate or fluocinolone acetonide. More preferably the corticosteroid is 
selected from the group comprising hydrocortisone, betamethasone dipropionate, 
mometasone furoate or fluocinolone acetonide. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:- 



A method of treating an immune-mediated disorder having an inflammatory 



component and/or a cellular hyperproliferation component, comprising the step of 
administering to a patient requiring such treatment a gold compound and at least one 
5 corticosteroid, wherein the at least one corticosteroid is selected to interact with the gold 
compound to exhibit preferential synergistic action towards one of the components of 
said disorder or to exhibit equal action towards each component of said disorder. 
2 A method of treating an immune-mediated disorder according to claim 1 wherein 
the disorder has an inflammatory component and a cellular hyperproliferation 
10 component. 

3. A method of treating an immune-mediated disorder according to any one of the 
preceding claims wherein the gold compound and the at least one corticosteroid are 
administered simultaneously. 

4. A method of treating an immune-mediated disorder according to any one of the 
15 preceding claims wherein the gold compound and the at least one corticosteroid 

are administered sequentially. 

5. A method of treating an immune-mediated disorder according to claim 4 wherein 
the at least one corticosteroid is administered after the gold compound. 

6. A method of treating an immune mediated disorder according to any one of the 
20 preceding claims comprising the step of administering at least two corticosteroids, at 

least one of which is selected to interact with the gold compound to exhibit preferential 
synergistic action towards the inflammatory component, and at least another is selected 
to interact with the gold compound to exhibit preferential synergistic action towards the 
cellular hyperproliferation component of said disorder. 
25 7. A method according to any one of the preceding claims, wherein the disorder is 
an immune-mediated dermatological disorder. 

8. A method according to claim 7, wherein the disorder is psoriasis. 

9. A method according to claim 7, wherein the disorder is dermatitis. 

10. A method according to any one of claims 1 to 6 wherein the disorder is 
30 rheumatoid arthritis. 

11. A method according to any one of the preceding claims, wherein the gold 
compound is lipid soluble. 
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12. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is selected to interact with the gold compound to exhibit synergistic 
activity towards cellular hyperproliferation in preference to inflammation. 

13. A method according to claim 12, wherein the at least one corticosteroid is selected 
5 from the group consistin of betamethasone dipropionate, fluocinolone acetonide and 

hydrocortisone. 

14. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is selected to interact with the gold compound to exhibit synergistic 
activity towards inflammation in preference to cellular hyperproliferation. 

10 15. A method according to claim 14, wherein the at least one corticosteroid is selected 
from the group consisting of betamethasone dipropionate, fluocinolone acetonide and 
mometasone furoate. 

16. A method according to claim 10 wherein the corticosteroid is selected from the 
group comprising hydrocortisone acetate, hydrocortisone, betamethasone, betamethasone 

15 dipropionate, dexamethasone, fluocortolone 21-pivalate, triamcinolone acetonide, 

betamethasone valerate, alclometasone dipropionate, halcinonide, mometasone furoate 
and fluocinolone acetonide. 

17. A method according to claim 16 wherein the corticosteroid is selected from the 
group comprising hydrocortisone, betamethasone dipropionate, mometasone furoate and 

20 fluocinolone acetonide. 

18. A method according to any one of the preceding claims wherein the gold 
compound is auranofm. 

19. A method according to any one the preceding claims, wherein the gold 
compound is administered systemically. 

25 20. A method according to any one of claims 1 to 18, wherein the gold compound is 
administered orally. 

21. A method according to any one of claims 1 to 18, wherein the gold compound is 
administered locally. 

22. A method according to any one of claims 1 to 18, wherein the gold compound is 
30 administered topically. 

23. A method according to any one of claims 1 to 18, wherein the gold compound is 
administered by intra-articular injection. 
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24. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is administered systemically. 

25. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered orally. 

5 26. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered locally. 

27. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered topically. 

28. A method according to any one of claims 1 to 23, wherein the at least one 
10 corticosteroid is administered by intra-articular injection. 

29. A pharmaceutical composition comprising a gold compound and one or more 
corticosteroids, the corticosteroid being selected to interact with the gold compound to 
exhibit a preferential synergistic action towards an inflammatory component and/or a 
cellular hyperproliferation component of an immune-mediated disorder, in combination 

15 with a pharmaceutical ly acceptable carrier, excipient, adjuvant or solvent. 

30. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for systemic administration, 

31. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for oral administration. 

20 32. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for local administration. 

33. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for topical administration. 

34. A pharmaceutical composition according to claim 29, wherein the composition is 
25 formulated for administration by intra-articular injection. 

35. A pharmaceutical composition according to any one of claims 29 to 34, wherein 
the corticosteroid is selected from the group comprising hydrocortisone acetate, 
hydrocortisone, betamethasone, betamethasone dipropionate, dexamethasone, 
fluocortolone 21-pivalate, triamcinolone acetonide, betamethasone valerate, 

30 alclometasone dipropionate, halcinonide, mometasone furoate and fluocinolone 
acetonide. 
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36. A method according to claim 35 wherein the corticosteroid is selected from the 
group comprising hydrocortisone, betamethasone dipropionate, mometasone furoate and 
fluocinolone acetonide. 

37. A method according to any one of claims 29 to 36, wherein the gold compound is 
auranofm. 
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COMMENTS 



Regarding the novelty objection in light of documents D1 to D5. the Examiner's attention is drawn to th« t . 
that citations D2 to D5 do not in fact mention or suggest any form of synergy between gold co^Tooun^l . ? 
corticosteroids. The gold or corticosteriods in the prior art are used alalternative or a^cWve fheraov 
malting use of the full strength of each active agent without the realisation and teaching that svnerav ri'n 
occur and that considerably smaller dosages of each active agent can be used in combination to achS.. tho 
same or supenor therapeutic effect. Further, none of the citations D1 to D5 suggest that a corticosteroH c2n 
be selected for a particular type of action, for example, to selectively or differentiallv synergise i?°heTacti?n 
towards a specific manifestation of a disorder, namely either inflammation or cellular hyperproliferation Sufch 
differenial selectivity is not described or even suggested in any citation and was not known to occurbefore 
the disclosure of the present specification. Even when considering the disclosure of D1 a skilled addres J*, 
would not and could not realise or suspect that betamethasone dipropionate was differentiallv synergistic for 
a particular manifestation of an immune-mediated disorder, and thus would not be motivated to select thi« 
corticosteroid on the basis of such a criterion. mis 

From the disclosure of the present specification it can be clearly seen that, for example, mometasone furoate 
does not synergise with gold in inhibiting epidermal thickness, however, it does synergise in its action 
towards inflammation (see Figures 1 and 2). Further the present invention also teaches how to select 
particular corticosteriods with respect to their relative activities against, for example, cellular hyperproliferation 
or inflammation. These concepts are not taught or suggested in the citations and a skilled reader would not 
be motivated to make any selection of a corticosteroid on the basis of the teaching of the prior art and 
certainly not on the basis of differential synergy. Therefore we believe that the prior art citations are not in 
any way relevant to either novelty or inventive step of the presently claimed invention. 

As to the inventive step objection, we believe that the proposed amendments to the claims and the above 
discussion also address this objection. We believe that it would be clear to those skilled in the art that if 
preferential synergistic action can be achieved towards specific components of an immune disorder which 
like inflammation and cellular hyperproliferation represent discrete manifestations applicable to any tissue 
location, that such a principle can be applied to a number of different immune-mediated disorders where they 
occur as a component of the disorder. 

The present specification also discloses for the first time the relative potencies of different corticosteriods with 
respect to inflammation and cellular hyperproliferation. Thus, based on the teaching of the present 
specification a skilled reader would be able to achieve the appropriate combination of a gold compound and a 
corticosteroid for the treatment of either the inflammatory or cellular hyperproliferation component, or both, of 
an immune mediated disorder, whatever the nature or tissue location of that disorder. 

To expedite the prosecution of the application, we have proposed amendments to the claims a component of 
which IS the restriction of the claims to immune mediated disorders .which have an inflammatory and/or 
cellular hyperproliferation components. Please note that the examples used to^demonstrate the invention are 
merely convenient models of inflammation and cellular hyperproliferation. since both can be induced by 
simple means in the same animal model and the collection and analysis of tissue samples using such a 
model are relatively straightfonward. The underlying mechanisms of inflammation and cellular 
hyperproliferation observed in this model, and the method of action of gold and corticosteroids, is 
representative of such ev ents in other immune mediated disorders and tissue locations where inflammation 
and/or cellular hyperproliferation may be a component of the disorder. This would be recognised by those 
skilled in the art. Further, it would also be clear to those skilled in the art that "cellular proliferation" refers to 
proliferation of cells of the affected tissue as well as to those of the immune system. 

Well known examples of tissue hyperplasia associated with immunologically-induced diseases include: 

• Hyperplasia of synoviocytes in the joints of patients with rheumatoid arthritis. This gives rise to the 
hypertrophied structure known as a pannus that causes erosion of the underlying cartilage. 
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Hyperplasia of the epidermis in psoriasis and sebontioeic dermatitis (the latter includes dandrufO 



• Hyperplasia of thyroid tissue in Graves' disease. 

• Fibrosis and hyperplasia of the ductal lining of certain exocrine glands in Sjogren's syndrome. 

• Various types of hypertrophy associates with different features of systemic lupus erythematosus, e g 
proliferation of endothelial cells in SLE-associated glomerulonephritis. 

These and other similar examples are all well known and accepted in this field of technology. 

Thus there would be no difficulty in extrapolating from the models of inflammation/cellular hyperproiiferation 
and gold/corticosteroid combinations provided by the present invention to the use of such combinations in 
treatment of any immune mediate disorder having inflammation and/or cellular hyperproiiferation as a 
component. 

Regarding the term "synergisticaily" or "synergistic", the definition given on page 22, lines 12 to 17, merely 
states what would already be clear to those skilled in the art in relation to the meaning of this term. Thus the 
meaning of the term as used in the claims would not be unclear to those skilled in the art. 

We trust the proposed amendments and the above discussion fully address the outstanding objections and 
therefore respectfully request that a clear report be established. 



Yours respectfully 
Baldwin Shelston Waters 
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type of effect potentiated, when combined with a gold compound. That is to say 
different corticosteroids, when combined with a gold compound, do not all have the 
expected similarity of synergistic action against inflammation and also demonstrate 
differential synergistic action with respect to inflammation and hyperplasia. In the 
5 compositions of the present invention certain corticosteroids synergise with the gold 
compound to provide a greater effect on the inflammatory component of a disorder, such 
as psoriasis, while other corticosteroids give rise to compositions with preferential 
effects on cellular hyperproliferation. It is contemplated that the compositions of the 
present invention could be effectively used also for the treatment of a variety of 
10 systemic, tissue-specific or localised immune, autoimmune and inflammatory disorders. 

SUMMARY OF THE INVENTION 
According to a first aspect the invention consists in a method of treating an 
immune-mediated disorder having an inflammatory component and/or a cellular 
hyperproliferation component, comprising the step of administering to a patient 
15 requiring such treatment a gold compound and at least one corticosteroid, wherein the at 
least one corticosteroid is selected to interact with the gold compound to exhibit 
preferential synergistic action towards one of the components of said disorder or to 
exhibit equal action towards each component of said disorder. 

According to a preferred embodiment the present invention consists in a method of 
20 treating an immune mediated disorder according to the first aspect comprising the step of 
administering at least two corticosteroids, at least one of which is selected to interact 
with the gold compound to exhibit preferential synergistic action towards the 
inflammatory component, and at least another is selected to interact with the gold 
compound to exhibit preferential synergistic action towards the cellular 
25 hyperproliferation component of said disorder. 

According to another preferred embodiment the present invention consists in a 
method of treating an immune-mediated disorder having multiple components, 
comprising the step of administering to a patient requiring such treatment one or more 
compositions comprising a gold compound and one or more corticosteroids, wherein the 
30 corticosteroid is selected to provide a composition with equal synergistic action towards 
each component of said disorder. 

According to another preferred embodiment the present invention consists in a 
method of treating an immune-mediated disorder having one or more components. 
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comprising the step of administering to a patient requiring such treatment a composition 
comprising a gold compound and one or more compositions comprising one or more 
corticosteroids wherein the corticosteroid is selected to provide a composition with 
preferential synergistic activity towards one of the components of said disorder and 
5 wherein the composition comprising a gold compound is administered orally and the one 
or more compositions comprising one or more corticosteroids is administered topically, 
in amounts effective to provide a composition of gold and a corticosteroid having 
preferential synergistic action towards said component. 

Preferably the component of the immune-mediated disorder is an inflammatory 

10 component and/or a cellular hyperproliferation component and the composition 
comprises at least two corticosteroids, one of which is selected to provide a composition 
with preferential synergistic action towards the inflammatory component and the second 
corticosteroid is selected to provide a composition with preferential synergistic action 
towards the cellular hyperproliferation component of said disorder. 

15 Preferably the disorder to be treated is an immune-mediated dermatological 

disorder w^hich is associated with more than one component. Examples of immune- 
mediated dermatological disorders include psoriasis or dermatitis such as contact, atopic 
or seborrheic dermatitis. Other disorders include rheumatoid arthritis. Typical 
components of such disorders include an inflammatory component and/or a cellular 

20 hyperproliferation component. The corticosteroid can be selected to provide a 
composition with synergistic activity towards cellular hyperproliferation in preference to 
inflammation or vice versa. Such a corticosteroid can be, for example, betamethasone 
dipropionate, fluocinolone acetonide or hydrocortisone. In cases where inflammation 
needs to be targeted in preference to cellular hyperproliferation, the corticosteroid can be 

25 betamethasone dipropionate, fluocinolone acetonide or mometasone furoate. 
The composition is suitably formulated for topical administration. 
Where the immune-mediated disorder is characterised by a number of different 
components, the preferred method of treatment could employ one or more compositions 
comprising a gold compound and one or more corticosteroids, wherein the 

30 corticosteroids are selected to provide composition(s) with preferential activity towards 
only one of the components of said disorder. Thus the treatment of each individual 



component is achieved through use of composition(s) comprising one or more selected 
corticosteroids, which may be applied in the form of two or more separate compositions 
or a single composition comprising two or more corticosteroids. 

Preferably the gold compounds used in the present invention are lipid soluble. 
Even more preferably the gold compounds used are formulated for topical application. 
However, it will be understood that systemically or locally administered compositions 
are also within the scope of the present invention including those administered by 
injection, preferably intra-articularly. In this regard the corticosteroid can be formulated 
for oral, topical, systemic or local administration. 

According to second aspect the present invention consists in a pharmaceutical 
composition comprising a gold compound and one or more corticosteroids, the 
corticosteroid being selected to interact with the gold compound to exhibit a preferential 
synergistic action towards an inflammatory component and/or a cellular 
hyperproliferation component of an immune-mediated disorder, in combination with a 
pharmaceutically acceptable carrier, excipient, adjuvant or solvent. 

Preferably the gold compound is auranofin and the corticosteroid is selected from 
the group comprising hydrocortisone acetate, hydrocortisone, betamethasone, 
betamethasone dipropionate, dexamethasone, fluocortolone 21-pivalate, triamcinolone 
acetonide, betamethasone valerate, alclometasone dipropionate, halcinonide, 
mometasone furoate or fluocinolone acetonide. More preferably the corticosteroid is 
selected from the group comprising hydrocortisone, betamethasone dipropionate, 
mometasone furoate or fluocinolone acetonide. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:- 

I. A method of treating an immune-mediated disorder having an inflammatory 
component and/or a cellular hyperproliferation component, comprising the step of 
administering to a patient requiring such treatment a gold compound and at least one 

5 corticosteroid, wherein the at least one corticosteroid is selected to interact with the gold 
compound to exhibit preferential synergistic action towards one of the components of 
said disorder or to exhibit equal action towards each component of said disorder. 
2 A method of treating an immune-mediated disorder according to claim 1 wherein 
the disorder has an inflammatory component and a cellular hyperproliferation 
10 component. 

3. A method of treating an immune-mediated disorder according to any one of the 
preceding claims wherein the gold compound and the at least one corticosteroid are 
administered simultaneously. 

4. A method of treating an immune-mediated disorder according to any one of the 
15 preceding claims wherein the gold compound and the at least one corticosteroid 

are administered sequentially. 

5. A method of treating an immune-mediated disorder according to claim 4 wherein 
the at least one corticosteroid is administered after the gold compound, 

6. A method of treating an immune mediated disorder according to any one of the 
20 preceding claims comprising the step of administering at least two corticosteroids, at 

least one of which is selected to interact with the gold compound to exhibit preferential 
synergistic action towards the inflammatory component, and at least another is selected 
to interact with the gold compound to exhibit preferential synergistic action towards the 
cellular hyperproliferation component of said disorder. 
25 7. A method according to any one of the preceding claims, wherein the disorder is 
an immune-mediated dermatological disorder. 

8. A method according to claim 7, wherein the disorder is psoriasis. 

9. A method according to claim 7, wherein the disorder is dermatitis. 

10. A method according to any one of claims 1 to 6 wherein the disorder is 
30 rheumatoid arthritis. 

II. A method according to any one of the preceding claims, wherein the gold 

compound is lipid soluble. 
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12. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is selected to interact with the gold compound to exhibit synergistic 
activity towards cellular hyperproliferation in preference to inflammation. 

13. A method according to claim 12, wherein the at least one corticosteroid is selected 
5 from the group consistin of betamethasone dipropionate, fluocinolone acetonide and 

hydrocortisone. 

14. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is selected to interact with the gold compound to exhibit synergistic 
activity towards inflammation in preference to cellular hyperproliferation. 

10 15. A method according to claim 14, wherein the at least one corticosteroid is selected 
from the group consisting of betamethasone dipropionate, fluocinolone acetonide and 
mometasone furoate. 

16. A method according to claim 10 wherein the corticosteroid is selected from the 
group comprising hydrocortisone acetate, hydrocortisone, betamethasone, betamethasone 

15 dipropionate, dexamethasone, fluocortolone 21-pivalate, triamcinolone acetonide, 

betamethasone valerate, alclometasone dipropionate, halcinonide, mometasone furoate 
and fluocinolone acetonide. 

17. A method according to claim 16 wherein the corticosteroid is selected from the 
group comprising hydrocortisone, betamethasone dipropionate, mometasone furoate and 

20 fluocinolone acetonide. 

1 8. A method according to any one of the preceding claims wherein the gold 
compound is auranofm. 

19. A method according to any one the preceding claims, wherein the gold 
compound is administered systemically, 

25 20. A method according to any one of claims 1 to 18, wherein the gold compound is 
administered orally. 

21. A method according to any one of claims 1 to 18, wherein the gold compound is 
administered locally. 

22. A method according to any one of claims 1 to 18, wherein the gold compound is 
30 administered topically. 

23. A method according to any one of claims 1 to 18, wherein the gold compound is 
administered by intra-articular injection. 
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24. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is administered systemically. 

25. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered orally. 

26. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered locally. 

27. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered topically. 

28. A method according to any one of claims 1 to 23, wherein the at least one 
corticosteroid is administered by intfa-articular injection. 

29. A pharmaceutical composition comprising a gold compound and one or more 
corticosteroids, the corticosteroid being selected to interact with the gold compound to 
exhibit a preferential synergistic action towards an inflammatory component and/or a 
cellular hyperproliferation component of an immune-mediated disorder, in combination 
with a pharmaceutical ly acceptable carrier, excipient, adjuvant or solvent. 

30. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for systemic administration. 

31. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for oral administration. 

32. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for local administration. 

33. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for topical administration. 

34. A pharmaceutical composition according to claim 29, wherein the composition is 
formulated for administration by intra-articular injection. 

35. A pharmaceutical composition according to any one of claims 29 to 34, wherein 
the corticosteroid is selected from the group comprising hydrocortisone acetate, 
hydrocortisone, betamethasone, betamethasone dipropionate, dexamethasone, 
fluocortolone 21-pivalate, triamcinolone acetonide, betamethasone valerate, 
alclometasone dipropionate, halcinonide, mometasone fiiroate and fluocinolone 
acetonide. 
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36. A method according to claim 35 wherein the corticosteroid is selected from the 
group comprising hydrocortisone, betamethasone dipropionate, mometasone fliroate and 
fluocinolone acetonide. 

37. A method according to any one of claims 29 to 36, wherein the gold compound is 
5 auranofm, 
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NOVELTY (N) Claims 1-29. 33, 35-37 



D 1 AU 3435 1/89 (6 1 6755) B 

D2 The Journal of Rheumatology, Volume 21, No.3, pages 435-441, Heytman et al, "The Longterm Effect of Pulsed 
Corticosteroids on the Efficacy and Toxicity of Chrysotherapy in Rheumatoid Arthritis" 

D3 Journal of the American Veterinary Association, Volume 186, No. 1, pages 59-66, Dirke et al, "Pemphigus foloaceus 
in dogs: A review of thirty-seven cases" 

D4 Journal of the American Academy of Dermatology , Volume 16, No.4, pages 845-854, Thomas et al, "Gold Therapy 
and its Indications in Dermatology" 

D5 AU 15456/88 (604542)B 

Documents D1-D5 all disclose combination treatment of various immune-mediated disorders with gold compounds and 
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synergistic formulation of auranofin and betamethasone dipropionate. 
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Claim i29 includes synergistic formulations of auranofin and betamethasone dipropionate by virtue of the disclosure of 
these formulations as preferred embodiments, and there is nothing in claim 29 to distinguish these claimed synergistic 
formulations from those of the document D 1 . Claim 29 as presently drafted appears to include mechanisms by which 
these formulations achieve synergy, but such mechanisms are incapable of conferring novelty on the formulations per se . 

Claim 1 as presently drafted can still include the administration of compounds as alternative or adjxmctive therapy, and 
consequently remains anticipated by documents D1-D5. The last line of the claim limits the compounds to exhibit equal 
action to each component of the disorder, but this action is not necessarily synergistic. Furthermore the synergistic action 
would be anticipated by document D 1 which discloses synergistic treatments by the presently preferred compounds to the 
same locus (eg a psoriasis patient). The embodiments of the dependent claims of claim 1 
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The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 36 and 37 are incorrectly appended in that they are directed to method claims, but are appended to claims 35 
and 29 which are composition claims. 
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are disclosed at various points throughout documents D1-D5 (eg the different modes of administration of the 
formulations). In addition claim 6 would not seem to be clearly diflFerentiated from the disclosures of document Dl, which 
includes synergistic compositions of a gold compound and one or more corticosteroids (eg betamethasone dipropioimte and 
any other corticosteroid). 

INVENTIVE STEP (IS) Claims 1-37 

Claims 1-29, 33, 35-37 : as above 

Claims 30,31,32, 34: 

These claims merely involve the formulation of the composition of claim 29 for administration by various modes, and such 
formulation would be routine to a skilled person. The different formulation modes do not provide advantages which would 
be surprising or unexpected over the disclosed mode of topical administration. 

INDUSTRIAL APPLICABILITY riA^ Claims 1-37 

Claims 1-37 are industrially applicable. 

Please note that claims 1-28 are subject matter of rule 67. 1 (methods of treatment of humans) and as such do not require 
an international preliminary examination. However, because the subject matter does not contravene Australian law these 
claims have been examined. 
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TITLE: SYNERGISTIC GOLD-CONTAINING COMPOSITIONS 

TECHNICAL FIELD 

The present invention relates to pharmaceutical compositions comprising a gold 
compound in combination with a corticosteroid and their use in the treatment of 
5 dermatological disorders. 

BACKGROUND OF THE INVENTION 
The effectiveness of gold compounds in the treatment of rheumatoid arthritis has 
been known since the 1960s. More recently, gold complexes have been employed as 
therapeutic agents in the treatment of rheumatoid arthritis but their exact mechanism is 
10 still unknown. The most commonly used complexes have been water soluble, 
parenterally administered gold (Au(I)) thiolates such as aurothiomalate (Myocrisin®) and 
aurothioglucose (Solganol®). Subsequently, a number of alkylphosphine gold 
complexes displayed anti-arthritic activity when administered orally to adjuvant arthritic 
rats. Auranofm (1 -thio-p-D-glucopyranose 2,3,4,6-tetraacetato-S)-(triethylphosphine)- 
15 Au(I)) was among the most potent and efficacious of the compounds tested and is now 
used in the treatment of rheumatoid arthritis in man. 

Gold compounds have also been administered by intravenous and oral routes for 
the treatment of asthma, tuberculosis, pemphigus vulgaris, various forms of arthritis, 
cancer and infection. However, treatment with gold compounds has been frequently 
20 associated with unacceptable and on occasions serious side effects. 

Corticosteroids have also found similar therapeutic applications. The success of 
topical corticosteroids in the therapy of inflammatory and proliferative disorders of the 
skin has led to vigorous development of new corticosteroids since their first topical use. 
An increase in potency has been achieved by chemical modification of the natural 
25 corticosteroid, hydrocortisone, without precise knowledge of the mechanism of action of 
corticosteroids. The development of more potent corticosteroids has extended their 
usefulness in a wide variety of skin diseases, but, especially with long term use, has led 
to unwanted effects. Systemic effects such as hypothalmic pituitary-adrenal-axis 
depression were already known from the systemic use of corticosteroids. Local side 
30 effects after topical application were observed only with the more potent synthetic 
steroids. 

The most commorLserious side effects of topical corticosteroids are thinning of 
the skin, striae and telangiectasia. During long term treatment with very potent 
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corticosteroids, inflammatory cells are affected and the proliferation of keratinocytes and 

the activity of fibroblasts are also inhibited. 

Fibroblasts synthesize important structural and functional components of the 

dermis, namely collagen, elastin and glycosaminoglycans. The inhibition of 
5 keratinocyte proliferation leads to thinning of the epidermis. Although the effect on the 

epidermis is usually reversible, the dermis can be irreversibly damaged. 

Recently, topical formulations of gold organic complexes have found use in the 

treatment of skin disorders such as psoriasis. Thus, Australian Patent No. 616,755, 

describes the use of a topical formulation of auranofin in combination with a 
10 corticosteroid in the treatment of local inflammatory conditions such as those associated 

with psoriasis. In particular, treatment with a formulation comprising auranofin and 

betamethasone dipropionate demonstrated a remarkable synergy of action when 

compared to same concentrations of individual active ingredients. The finding that a 

gold compound can synergise with a corticosteroid enabled the use of considerably 
15 lower levels of both the gold compound and a corticosteroid in the formulations, thus 

enabling more effective therapy while obviating the well known side effects associated 

with the use of either gold compounds or corticosteroids alone. 

Dermatological disorders are frequently associated with manifestations other than 

just inflammation. For example, psoriasis also contains a component of cellular 
20 hyperproiiferation (hyperplasia), the mechanism of which is fundamentally different 

from that of inflammation and thus may not necessarily be affected by the topical 

gold/corticosteroid formulations. Furthermore, the inflammatory component of different 

dermatological conditions may range fi-om very mild to very severe, necessitating 

variations in the formulation, in particular the choice of corticosteroid which would 
25 enable not only effective and appropriate treatment of the inflammatory component, but 

also provide the differential action in dermatological conditions where there is an 

additional component such as cellular hyperproiiferation. 

Other immune, autoimmune and infection disorders can also be associated with 

multiple manifestations, where effective treatment may rely on targeting only one of the 
30 manifestations of the disorder, or more than one, depending on the disorder treated and 

the assessment of the patient. 

The present invention is based on a surprising finding that important differences 

exist between corticosteroids with respect to the degree of potentiation of effects and the 
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type of effect potentiated, when combined with a gold compound. That is to say, 
different corticosteroids, when combined with a gold compound, do not all have the 
expected similarity of synergistic action against inflammation and also demonstrate 
differential synergistic action with respect to inflammation and hyperplasia. In the 
5 compositions of the present invention certain corticosteroids synergise with the gold 
compound to provide a greater effect on the inflammatory component of a disorder, such 
as psoriasis, while other corticosteroids give rise to compositions with preferential 
effects on cellular hyperproliferation. It is contemplated that the compositions of the 
present invention could be effectively used also for the treatment of a variety of 
10 systemic, tissue-specific or localised immune, autoimmune and inflammatory disorders. 

SUMMARY OF THE INVENTION 

According to a first aspect the invention consists in a method of treating an 
immune-mediated disorder having one or more manifestations, comprising administering 
15 to a patient requiring such treatment a gold compound and at least one corticosteroid, 
wherein the at least one corticosteroid is selected to interact synergistically with the gold 
compound to exhibit preferential action towards one of the manifestations of said 
disorder or to exhibit equal action towards each manifestation of said disorder. 

According to a second aspect the invention consists in a pharmaceutical 
20 composition comprising a gold compound and one or more corticosteroids, the 
corticosteroid being selected to interact synergistically with the gold compound to 
exhibit a differential action towards a specific manifestation of an immune-mediated 
disorder, in combination with a pharmaceutically acceptable carrier, excipient, adjuvant 
or solvent. 

25 According to another aspect the present invention consists in a method of treating 

an immune-mediated disorder having one or more manifestations, comprising the step of 
administering to a patient requiring such treatment one or more compositions comprising 
a gold compound and one or more corticosteroids, wherein the corticosteroid is selected 
to provide a synergistic composition having preferential action towards one of the 

30 manifestations of said disorder. 

According to another aspect the present invention consists in a method of treating 
an immune-mediated disorder having multiple manifestations, comprising the step of 
administering to a patient requiring such treatment one or more compositions comprising 
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a gold compound and one or more corticosteroids, wherein the corticosteroid is selected 
to provide a synergistic composition having preferential action towards one of the 
manifestations of said disorder. 

According to another aspect the present invention consists in a method of treating 
5 an immune-mediated disorder having multiple manifestations, comprising the step of 
administering to a patient requiring such treatment one or more composition comprising 
a gold compound and one or more corticosteroids, wherein the corticosteroid is selected 
to provide a synergistic composition with equal action towards each manifestation of 
said disorder. 

10 According to another aspect the present invention consists in a method of treating 

an immune-mediated disorder having one or more manifestations, comprising the step of 
administering to a patient requiring such treatment a composition comprising a gold 
compound and one or more compositions comprising one or more corticosteroids 
wherein the corticosteroid is selected to provide a synergistic composition with 

15 preferential activity towards one of the manifestations of said disorder and wherein the 
composition comprising a gold compound is administered orally and the one or more 
compositions comprising one or more corticosteroids is administered topically, in 
amounts effective to provide a synergistic composition of gold and a corticosteroid 
having preferential action towards said manifestation. 

20 Preferably the manifestations of the immune-mediated disorder comprise an 

inflammatory component and a cellular hyperproliferation component and the 
composition comprises at least two corticosteroids, one of which is selected to provide a 
synergistic composition with preferential action towards the inflammatory component 
and the second corticosteroid is selected to provide a synergistic composition with 

25 preferential action towards the cellular hyperproliferation component of said disorder. 

Preferably the disorder to be treated is an immune-mediated dermatological 
disorder which is associated with more than one manifestation. Examples of immune- 
mediated dermatological disorders include psoriasis or dermatitis such as contact, atopic 
or seborrheic dermatitis. Other disorders include rheumatoid arthritis. Typical 

30 manifestations include an inflammatory component and/or a cellular hyperproliferation 
component. The cellular hyperproliferation component can further manifest as cellular 
hyperplasia. The corticosteroid can be selected to provide a synergistic composition 
with activity towards cellular hyperproliferation in preference to inflammation or vice 
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versa. Such a corticosteroid can be selected from, for example, the group consisting of 
betamethasone dipropionate and fluocinolone acetonide. In cases where inflammation 
needs to be targeted in preference to cellular hyperproliferation, the corticosteroid is 
preferably selected from the group consisting of mometasone furoate and betamethasone 
5 dipropionate. 

The composition is suitably formulated for topical administration. 
Where the immune-mediated disorder is characterised by a number of different 
manifestations, the preferred method of treatment could employ one or more 
compositions comprising a gold compound and one or more corticosteroids, wherein the 

10 corticosteroids are selected to provide composition(s) with preferential activity towards 
only one of the manifestations of said disorder. Thus the treatment of each individual 
manifestation is achieved through use of composition(s) comprising one or more 
selected corticosteroids, which may be applied in the form of two or more separate 
compositions or a single composition comprising two or more corticosteroids. 

15 Preferably the gold compounds used in the present invention are lipid soluble. 

Even more preferably the gold compounds used are formulated for topical application. 
However, it will be understood that systemically or locally administered compositions 
are also within the scope of the present invention including those administered by 
injection, preferably intra-articularly. In this regard the corticosteroid can be formulated 

20 for oral, topical, systemic or local administration. 

According to another aspect the present invention consists in a pharmaceutical 
composition comprising a gold compound and one or more corticosteroids, the 
corticosteroid being selected to provide a synergistic composition with a differential 
action towards a specific manifestation of an immune-mediated disorder, in combination 

25 with a pharmaceuticaily acceptable carrier, excipient, adjuvant or solvent. 

Preferably the gold compound is auranofin and the corticosteroid is selected fi-om 
the group comprising hydrocortisone acetate, hydrocortisone, betamethasone, 
dexamethasone, fluocortolone 21-pivalate, triamcinolone acetonide, betamethasone 
valerate,^alclometasone dipropionate, halcinonide, betamethasone dipropionate, 

30 mometasone furoate or fluocinolone acetonide. More preferably the corticosteroid is 
selected from the group comprising hydrocortisone, betamethasone dipropionate, 
mometasone furoate or fluocinolone acetonide. 
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BRIEF DESCRIPTION OF FIGURES 

Figure 1 : A histogram showing the effects of auranofin and glucocorticoids 
alone or in combination on TPA-induced epidermal hyperplasia. BMD: betamethasone 
dipropionate; HYD: hydrocortisone; FA: fluocinolone acetonide, MMF: mometasone 
5 furoate; AF: auranofin. Bars indicate standard error of the mean (SEM). 

Figure 2: A histogram showing the effects of auranofin and glucocorticoids 
alone or in combination on TPA-induced inflammatory cell infiltration. BMD: 
betamethasone dipropionate; HYD: hydrocortisone; FA: fluocinolone acetonide; MMF: 
mometasone furoate; AF: auranofin. Bars indicate standard error of the mean (SEM). 
1 0 DESCRIPTION OF THE PREFERRED EMBODIMENT 

For convenience, a TP A (12-O-tetradecanoylphorbol 13-acetate), model of 
psoriasis, as an example of an immune-mediated disorder which has an inflammatory as 
well as a cellular hyperproliferation component, will be used to demonstrate differential 
action of different corticosteroids as well as differential action of different formulations 
15 of a gold compound and a corticosteroid. 

Although psoriasis does not occur in animals other than humans, studies have 
shown that the application of TPA produces an inflammatory reaction with epidermal 
thickening that resembles psoriasis in many ways. It produces epidermal hyperplasia and 
inflammatory cell infiltration into the dermis, both of these features are also 
20 characteristic of psoriasis. 

TPA increases the activity of the phospholipase C/inositol trisphosphate/ 
diacylglycerol system. This system activates the protein kinase C and arachidonic acid 
pathways. Both these systems have been implicated in the pathogenesis of psoriasis. 
TPA-treated mouse is believed to be a suitable model for psoriasis. This animal model 
25 will be used to show differential actions of different corticosteroids and the synergistic 

effects of compositions comprising a gold compound and a corticosteroid. . 

Three parameters have been measured: skin-fold thickness, epidermal 
hyperplasia and inflammatory cell infiltration into the dermis. These features, 
particularly the last two. are the hallmarks of psoriasis. It is noteworthy however, that 
30 the current findings clearly have implications beyond mere treatment of dermatological 
disorders. Systemic or tissue inflammatory and hyperplastic conditions could also 
benefit from treatment with the compositions of the present invention. 
Topical Corticosteroids 
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Topical corticosteroids can be grouped according to their strength: weak, 
medium, strong and very strong. Vasoconstriction assay is considered the best method 
of assessing the potency of various preparations. It is not known whether the 
measurement of vasoconstriction predicts anti-inflammatory activity. Other methods of 

5 assaying that are available include clinical trial, dermal thickness radiograph, biopsy for 
assessing epidermal thinning, and mitotic inhibition assays. 

A useful clinical guide to the relative potencies of topical corticosteroid 
preparations is shown in Table 1 , the rank order arrangement being approximately the 
same for ointments and creams. The preparations in each group are only roughly 

10 equipotent. 
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The invention will now be more particularly described with reference to specific 
embodiments by way of non-limiting example only. 
Example 1: Animal treatment and methods of measurement 
Materials 

5 Auranofin was kindly donated by Smith Kline and Beecham Pharmaceuticals, 

King of Prussia, Philadelphia, USA. 

Alclometasone dipropionate, betamethasone dipropionate, betamethasone 
valerate, betamethasone (as free alcohol) and mometasone furoate were kindly donated 
by Schering-Plough Pty. Ltd., Baulkham Hills, NSW, Australia. 
10 Halcinonide, Hydrocortisone and Triamcinolone acetonide were kindly donated 

by Bristol-Myers Squibb Pharmaceuticals Pty. Ltd. 

Dexamethasone was kindly donated by Roussel Uclaf, Paris, France. 
Fluocortolone 21-pivalate was kindly donated by Schering AG, Berlin, Germany. 
1 2-O-Tetradecanoylphorbol 13-acetate, fluocinolone acetonide, aluminium 
15 potassium sulphate, sodium hydrogen carbonate, sodium iodate, magnesium sulphate, 
eosin Y, phloxine, calcium carbonate, formaldehyde acetic acid (17 M), thymol, xylene, 
haematoxylin and "Paraplast" tissue embedding medium were obtained from Sigma 
Chemical Company, Castle Hill, NSW, Australia. 

Sorbolene cream A.P.F. was obtained from Wille Laboratories, Carole Park, 
20 Queensland, Australia. 

Preparation of auranofin 0.2 % solution 

Auranofin (20 mg) was dissolved in 1 0 mL of acetone to give the strength 0,2%. 
Aiiranofin solution was freshly prepared for each experiment. 
Preparation of auranofin ointment 
25 Various strengths of auranofin ointment were made according to the formula as 
shown below: 

strength (% w/w) auranofin propylene glycol (10%) white soft paraffin 
0.20 40 mg 2 g to 20 g 

0.50 lOOmg 2g to20g 
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Methods of animal treatment 

Female BALB/c mice aged 6 to 8 weeks were obtained from the University of 
Sydney, and treated according to a protocol approved by the University of Sydney 
Animal Care and Ethics Committee. 
5 The mice were housed in stainless steel cages, 6 mice per cage under normal 

laboratory conditions (room temperature at about ll^'C) at least 7 days before the 
experiments for acclimatization. Food and water were allowed ad libitum throughout the 
experiment period. The backs of the mice were shaved with an electric clipper two days 
before each treatment and only those mice showing no hair regrow^h were used (i.e., the 

10 mice in the resting phase of the hair growth cycle were selected). During treatment, the 
mice were held with their tails and put on top of the cage so that they grasped the cage 
and rested there. The solutions were applied to an area approximately 2 cm x 2 cm on 
the shaved back of the mice by using a "Pipetman" to apply the solution. If auranofm 
ointment or ointment base was applied, the amount was standardized by using a 

1 5 microspatula which was crimped at one end, the ointment was then put into the ridge and 
the excess removed by means of another microspatula and applied sparingly twice a day. 
After a fixed time, the mice were killed routinely by cervical dislocation between 9 a.m. 
and 1 1 a.m. to avoid variations due to circadian rhythms, and an area (1 cm x 1 cm) was 
excised from the centre of the treated area by scalpel and scissors. The rest of the tissues 

20 were disposed by combustion. The tissues were then fixed, embedded, sectioned and 
stained. 

Methods of preparation of skin sections 

The method of preparation of skin sections was adapted from a methods 

developed by the Department of pathology, University of Sydney and shown to be 
25 successful. 

Fixation, embedding, sectioning and staining 

Standard preparation procedures were used. Briefly, the tissue was fixed in 1 0% 

buffered formalin for 24 hours, washed in tap water for 1 0 minutes and then processed in 

an automatic tissue processor (Tissue-Tek VIP 200). In the automatic tissue processor, 
30 the tissue was dehydrated in a graded series of alcohol and xylene at room temperature, 

and was then infiltrated with 4 changes of paraffin wax ("Paraplast" tissue mounting 

medium) at 60'*C- It was finally embedded in fresh paraffin wax. 
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10 



15 



20 



25 



Sections 5 |am thick were cut on an American Optical Spencer ''820" microtome. 
The sections were then mounted on clean microscope slides using wood glue C'Selleys" 
Aquadhere, 1 :1 00 dilution with water) as adhesive, and were allowed to dry in an oven at 
45°C for at least 2 hours (usually overnight). 

After the sections were blued in the Scott's blueing solution, they were examined 
under microscope to assess that nuclei were clearly stained and cytoplasm was unstained. 
Measurement of skin-fold thickness 

The back skin of shaved mice was folded and measured by using a "Etalon" 
micrometer screw gauge. One measurement was taken for each mouse. 
Measurement of epidermal thickness 

Epidermal thickness was determined by image analysis. This image analysis 
system was a minicomputer (Tracor Northern TN8500) attached to a light microscope 
(Zeiss Axioplan) and a camcorder (Sony DXC-3000P). Sections were taken from each 
tissue block and 20 measurements were taken at fixed intervals from each section. The 
average value for the 20 measurements was obtained and entered as one value for each 
mouse. The mean and SEM for the six mice in each treatment group were calculated. 
Measurement of infiltration of inflammatory cells 

Infiltration of inflammatory cells was determined by the same image analysis 
system using the section taken from the block of mouse skin embedded in paraffin wax 
or Spurr's resin and stained with haematoxylin and eosin or toluidine blue respectively. 
For each section, 10 fields, unless otherwise stated, were chosen randomly and the cell 
density per mm of field determined. The average value for the 1 0 fields was obtained 
and entered as one value for each mouse. The mean and SEM for the six mice in each 
treatment group were calculated. 

The measurement of the inflammatory cell infiltration included the background 
values which included other materials in the dermis stained in the same way. However, 
the increase, if there is any, reflects the migration of inflammatory cells. 
Data treatment 

The per cent inhibition of drug on TPA-induced skin responses (i.e., epidermal 
hyperplasia, inflammator>' cell infiltration and skin-fold thickness) was calculated by 
using the following formula: 



Total response due to TPA - Total response due to drug 



Per cent inhibition = 



X 100% 



Total response due to TPA - Total response due to acetone 
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It is commonly found that the relationship between dose (or concentration) and 

response may be satisfactorily described using the Michaelis Menton equation or a 

variant of it such as the Hill equation. This provides estimates of (a) the potency, (b) the 

efficacy or maximum effect (E,„ax) and the slope of the log concentration-response curve 

5 by using Hill coefficient (y). The Hill Equation may be expressed as follows: 

Emax X 
E- 

where IC50 is the drug concentration producing 50% of the maximal response and E^ax 

10 refers to the maximal effect produced by the drug and is also termed efficacy. Efficacy is 
the measurement of the intrinsic ability of a drug to initiate a response once it occupies 
receptor sites. Measurement of both the E,„ax and the IC50 (potency) are clearly crucial 
when comparing the activity of similar drugs. The Hill coefficient (y) measures the 
slope of the dose-effect curve which can be markedly influenced by the shape of the 

15 curve that describes the binding of the drug to the receptor. For many drugs, y lies 
between 0.6 and 1 .5. The use of the Hill coefficient not only improves the fit of the data, 
but also indicates the influence of changes in dose or concentration on response: for 
example, when y is greater than 1, the slope is very steep, meaning that a marked change 
in drug effect is associated with a small change in dose or concentration of drug. On the 

20 other hand, when y is less than 1, with a shallow hyperbolic concentration effect 
relationship, the activity occurs over a wide range of drug levels. Hence, the different 
values of y can dramatically affect the drug's clinical usefulness 

In the present study, concentration-response curves were obtained for a series of 
corticosteroids. In these experiments, curve fitting was accomplished using a computer 

25 programme called "The Scientist" (MicroMath Scientific Software, Salt Lake City, Utah, 
USA.) in which the parameters, E^^^, ICso and Hill coefficient (y) for each steroids were 
estimated by using non-linear regression and least square fits. 

The overall significance of differences between treatments was determined by 
one way analysis of variance, while the Tukey HSD test was used to examine the 

30 significance level of specific contrasts. The Systat for Windows program (Systat Inc, 
Evanston, Illinois, USA.) was used. 
Example 2: Effects of TPA on skin of mice 

This study was conducted to determine the time course of effects produced by 
applying TPA to mice and killing at intervals of L 2. 3, 5 and 8 days. Peak times for 
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epidermal hyperplasia, dermal inflammation and skin-fold thickness were determined. 
The object of this study was to determine the best time to sacrifice TPA-treated mice so 
as to obtain the maximum response to TPA. The literature indicates that TPA-induced 
epidermal hyperplasia and dermal inflammation peak at different times. It was thus 
5 expected that a compromise time would have to be selected. 

Forty two female BALB/c strain mice were divided into the treatment groups and 
the mice were treated with a single application (100 jiL) of TPA (0.01% in acetone) and 
sacrificed at days 1, 2, 3, 5 and 8 and the time course of TPA effects on epidermal 
hyperplasia, dermal inflammatory cell infiltration and skin-fold thickness measured as 
10 described in Example 1 . 

The skin responses to TPA are summarized below; 

Day 1 Dav 2 Day 3 Day 5 Day 8 

Increase in epidermal thickness 326% 382% 393% 270% 130% 

Increase in dermal inflammatory 397% 296% 272% 280% 225% 

15 cell density 

Increase in skin-fold thickness 193% 142% 124% 116% 107% 

The experiment showed that a single application of TPA caused epidermal 
thickening, dermal inflammation and an increase in skin-fold thickness that lasted for at 
least 8 days. The peak effects were observed at 72 hours for epidermal hyperplasia and 
20 at 24 hours for dermal inflammation and skin-fold thickening. 

Based on these results it was decided that an appropriate compromise, for most 
experiments, would be to sacrifice the animals 24 hours after a single application of 
TPA. This would result in maximum effects for inflammation and skin-fold thickness 
and near maximum effects for epidermal hyperplasia (over 80% of peak effect). Unless 
25 otherwise stated, mice were sacrificed 24 hours after the application of TPA. 
Example 3: Action of Different Corticosteroids 

In the first instance the ability of corticosteroids alone to inhibit TPA lesions was 
investigated. The following groups of corticosteroids were tested (the classification of 
the potencies of corticosteroids is dependent on the concentration used, the composition 
30 of the vehicle and the effect being studied) (Table 1 ). 

Low potency: betamethasone, dexamethasone, hydrocortisone, hydrocortisone 
acetate. 
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Medium potency: alclometasone dipropionate, fluocortoJone 21-pivalate. 
High potency: betamethasone dipropionate, betamethasone valerate, fluocinolone 
acetonide, halcinonide, mometasone furoate, triamcinolone acetonide 
Mice were divided into treatment groups. TPA and corticosteroids were 
5 premixed to the concentrations required and applied to the backs of mice immediately. 
For those steroids not very soluble in acetone (i.e., betamethasone, dexamethasone, 
hydrocortisone and hydrocortisone acetate), the drugs were dissolved in 100 |aL 
dimethylformamide before further dilution with acetone. The efficacy of corticosteroids 
in inhibiting epidermal hyperplasia, inflammatory cell infiltration and skin-fold 
10 thickness was assessed as described previously. Concentration-response curves were 
determined after computer-fitting of data. The curve fitting technique was generated by a 
computer programme called "The Scientist" in which the parameters in the Hill Equation 
were generated. These included En^^x^ and the Hill coefficient (y) for each steroid.^ 
Concentration-response curves for each steroid were plotted and the relative potencies 
15 were determined from the IC^^ values. Comparisons were made of variations in ratios of 
IC50 for each corticosteroids tested. These values were compared with those in the 
literature and reflected the relative intrinsic potencies of steroids. 
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Table 2 A summary of the concentration-response cur\'es for inhibition of 

TPA-induccd epidermal hyperplasia by various steroids showing the 
values of Ejnax» IC50 and gamma (y) with respect to the Hill equation. 



Corticosteroids 


^max ("-^ inhibition) 


IC5„(M X 10"*) 


Gamma (y) 


Alclometasone dipropionate 


96.59 ± 7.90 
(76.28-1 16.90) 


0.89 ±0.30 
(0.16-1.67) 


0.67 ±0.12 
(0.36-0.97) 


Betamethasone 


94.19 ±7.33 
(75.35-113.04) 


13.81 ±3.73 
(4.22-23.39) 


0.81 ±0.11 
(0.51-1.10) 


Betamethasone dipropionate 


95.59 ±6.55 
(82.14-109.04) 


0.81 ±0.36 
(0.49-1.13) 


0.54 ± 0.06 
(0.37-0.71) 


Betamethasone valerate 


82.24 ± 2.84 
(75.69-88.78) 


0.15 ±0.02 
(0.10-0.20) 


0.94 ±0.12 
(0.66-1.21) 


Dexamethasone 


90.70 ± 5.72 
(76.72-104.69) 


1.26 ±0.44 
(0.85-1.67) 


0.50 ±0.08 
(0.31-0.69) 


Fluocinolone acetonide 


89.60 ± 6.93 
(70.36 ± 108.85) 


0.39 + 0.14 
(0.043-0.78) 


0.75 ± 0.23 
(0.12-1.38) 


Fluocortolone 21-pivalate 


85.18 ±9.51 
(58.79-111.58) 


0.40 ±0.15 
(0.12-0.68) 


0.97 ±0.30 
(0.13-1.82) 


Halcinonide 


92.5512.98 
(85.25-99.85) 


0.97 ±0.13 
(0.66-1.27) 


0.78 ± 0.06 
(0.62-0.94) 


Hydrocortisone 


99.04 ± 9.54 

( /Z.bO-lZj.bl) 


46.1 8 ± 13.22 

(y.4/-62.9U) 


0.96 ±0.17 
(U.49-1 .44) 


Hydrocortisone acetate 


79.63 ± 7.62 
(60.04-99.23) 


36.67 ± 12.01 
(5.80-67.56) 


0.79 ±0.1 3 
(0.46-1.13) 


Mometasone furoate 


83.31 ±3.04 
(76.11-90.51) 


0.23 ± 0.04 
(0.14-0.33) 


0.79 ±0.11 
(0.53-1.04) 


Triamcinolone acetonide 


89.80 ± 6.40 
(74.14-105.46) 


1.13 ±0.35 
(0.28-1.98) 


0.75 ±0.15 
(0.39-1.11) 



Results are presented as means ± SD. Figures in brackets are confidence intervals 
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Table 3 A summary of the concentration-response cur\'es for inhibition of 

TPA-induced inflammatory cell infiltration by various steroids 
showing the values of E„,ax^ IQo and gamma (y) with respect to the 
Hill equation* 



Corticosteroids 


En,3^(% inhibition) 


IC5o(M X 10"*) 


Gamma (y) 


Alclometasone dipropionate 


82.12 ± 5.65 
(67.58-96.66) 


0 32 + 0 09 
(0.10-0.54) 


0 97 + 0 26 
(0.31-1.63) 


Betamethasone 


74.55 ± 3.29 
(66.09-83.01) 


13.12 ± 1.65 
(8.87 ± 17.37) 


1.28 ± 0.17 
(0.85-1.71) 


Betamethasone dipropionate 


90.77 ± 3.71 
(83.18-98.37) 


0 29 + 0 06 
(0.16-0.41) 


0 52 + 0 06 
(0.39-0.65) 


Betamethasone valerate 


73.52 ± 1.76 
(69.46-77,57) 


0.29 ± 0.03 
(0.22-0.34)) 


0.93 ± 0.07 
(0.77-1.09) 


Dexamethasone 


99.05 ± 10.98 
(72.18-125.93) 


4.44 ± 1 .02 
(3.19-5.69) 


0.73 ±0.19 
(0.25-1.20) 


Fluocinolone acetonide 


79.60 ±2.41 
(74.05-85.15) 


0.16 ±0.02 
(0.11-0.21) 


1.05 ± 0.14 
(0.72-1.38) 


Fluocortolone 21-pivalate 


97.91 ± 12.16 
(64.15 ± 131.67) 


1.10 ±0.40 
(0.55-1.65) 


0.94 ±0.21 
(0.36-1.54) 


Halcinonide 


90.34 ± 6.29 
(74.94-105.74) 


0.31 ±0.05 
(0.14-0.48) 


0.60 ±0.11 
(0.32-0.88) 


Hydrocortisone 


IvO.Zy ± y.3o 
(71.35-129.23) 


61 .48 ± 9.66 
(39.13-83.83) 


0.57 ± 0.26 
(0.25-0.89) 


Hydrocortisone acetate 


79.36 ± 11.49 
(59.39-99.33) 


77.33 ± 13.85 
(60,28-94.58) 


1.11 ±0.27 
(0.42-1.80) 


Mometasone furoate 


89.98 ±4.88 
(78.45-101.51) 


0.20 ± 0.05 
(0.08-0.33) 


0.69 ±0.14 
(0.37-1.01) 


Triamcinolone acetonide 


77.24+ 1.26 
(74.15-80.33) 


0.39 ± 0.03 
(0.33-0.46) 


1.42 ±0.11 
(1.14-1.70) 



5 Results are presented as means ± SD. Figures in brackets are confidence intervals 
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Tables 2 and 3 provide an eslimale of Ihe efficacies (E„,,.j, potencies {IC50) and 
slope of the concentration-response curve (y) for the 12 corticosteroids investigated in 
this study. These values were obtained from the Hill equation which is a modified form 
of the Michaelis-Menton equation. 

5 The apparent excellent correlations between 1050 values could indicate that 

inhibition of inflammation and epidermal hyperplasia are mediated by the same 
mechanism or else that the limiting factor in producing the two effects was the ability of 
the steroid to penetrate the skin. The fact that the maximum effects (E,„y^) and slopes (y) 
of the concentration-response curves for the two effects were very poorly correlated 

10 suggests that different mechanisms are involved in suppressing inflammation and 
epidermal hyperplasia by the steroids. In addition, the correlations between IC50 values 
are not so impressive when the effects of certain outlier drugs are removed. The effect 
of removing outliers is shown in Table 4: 



Table 4: IC50 values (inflammation vs epidermal hyperplasia) 



Plot of IC50 values 
(inflammation vs 
epidermal hyperplasia) 


r 

(derived from Hill 
equation) 


r 

(read from graph where IC50 
= concentration that inhibits 
half the effect ofTPA) 


All drugs included 


0.961 (p<0.0005) 


0.909 (p<0.0005) 


Hydrocortisone and 
hydrocortisone acetate not 
included 


0.959 (p<0.0005) 


0.988 (p<0.0005) 


Hydrocortisone, 
hydrocortisone acetate, 
betamethasone dipropionate, 
dexamethasone and 
fluocortolone 21-pivalate 
not included 


0.741 (p = 0.057) 


0.637 (p = 0.072) 



15 From the above results it seems likely that the steroids inhibit the inflammatory 

and hyperplastic effects of TPA by different mechanisms, either inducing different 
biochemical responses or producing the same response in different cell lines. This 
conclusion is very relevant 10 the possible synergistic effects of auranofin are described. 

The determination of E^ax values from the Hill equation could be subject to error 
20 due to some uncertainty about measurements made at the lop of the concentration- 



subshtute sheet (Rnle 
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response curves. Therefore, IC50 values were determined by two methods: (a) using the 
Emax value generated from the Hill equation (Tables 5 and 6), and (b) directly from the 
concentration-response curve, taking the IC50 value as that concentration that inhibited 
50% of the TPA-induced hyperplasia and inflammation (Tables 7 and 8). The difference 
5 between IC50 values, and hence relative potencies, determined by the two methods was 
not great. However, direct reading from the concentration-response curve was 
considered more reliable and these readings were used for calculating the "synergistic - 
factors" given in Tables 9 and 10. 

Table 5 Actual and relative potencies of topical corticosteroids for inhibition 

10 of TPA-induced epidermal hyperplasia [values generated from the 

Hill equation where IC50 is the concentration that produced 50% of 
the maximum inhibitory effect (E^^J]. 



Corticosteroids 


IC50 for inhibition of epidermal 


Relative 




thickening (M x 10"^) 


potency 


Hydrocortisone acetate 


36.67 


1.0 


Hydrocortisone 


46.18 


0.79 


Betamethasone 


27.25 


1.35 


Dexamethasone 


1.26 


29.10 


Triamcinolone acetonide 


1.13 


32.45 


Halcinonide 


0.97 


37.80 


Alclometasone dipropionate 


0.89 


41.20 


Betamethasone dipropionate 


0.81 


45.27 


Fluocortolone 21-pivalate 


0.4 


91.68 


Fluocinolone acetonide 


0.39 


94.03 


Mometasone furoate 


0.23 


159.43 


Betamethasone valerate 


0.15 


244.47 



i 
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Table 6 Actual and relative potencies of topical corticosteroids for inhibition 

of TPA-induccd inflammatory cell infiltration into the dermis (values 
generated from the Hill equation where IC50 is the concentration that 
produced 50% of the maximum inhibitory effect (Emax)l- 



Corticosteroids 


ICi^o inhibition of 


Relative 




inflammatory cell infiltration in 


potency 




the dermis 






(M X 10"*) 




Hydrocortisone acetate 


77.33 


1.0 


Hydrocortisone 


61.48 


1.26 


Betamethasone 


13.12 


5.89 


Dexamethasone 


4.44 


17.42 


Fluocortolone 21-pivalate 


1,10 


70.30 


Triamcinolone acetonide 


0.39 


198.28 


Alclometasone dipropionate 


0.32 


241.66 


Halcinonide 


0.31 


249.45 


Betamethasone dipropionate 


0.29 


266.66 


Betamethasone valerate 


0.29 


266.66 


Mometasone furoate 


0.20 


386.65 


Fluocinolone acetonide 


0.16 


483.31 



5 Table 7 Actual and relative potencies of topical corticosteroids for inhibition 

of TPA-induced epidermal hyperplasia (values taken from 
concentration-response curve where IC50 is the concentration that 
inhibited 50% of the TPA effect). 



Corticosteroids 


IC50 for inhibition of epidermal 


Relative 




thickening (M x 10"^) 


potency 


Hydrocortisone acetate 


70.00 


1.0 


Hydrocortisone 


45.10 


1.55 


Betamethasone 


50.00 


1.40 


Dexamethasone 


2.00 


35.0 


Triamcinolone acetonide 


1.40 


50.0 


Betamethasone dipropionate 


1.40 


50.0 


Halcinonide 


1.10 


63.64 


Alclometasone dipropionate 


1.00 


70.0 


Fluocortolone 21-pivalate 


0.60 


116.67 


Mometasone furoate 


0.40 


175.0 


Betamethasone valerate 


0.22 


318.18 


Fluocinolone acetonide 


0.21 


333.33 
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Table 8 Actual and relative potencies of topical corticosteroids for inhibition 

of TPA-induced inflammatory cell infiltration into the dermis (values 
taken from concentration-response curve where IC50 is the 
concentration that inhibited 50% of the TPA effect). 



Corticosteroids 


ICi^o for inhibition of 


Relative 




inflammatory cell infiltration in 


potency 




the dermis 






(M X 10"*) 






lion 


1 n 
J .u 


Hydrocortisone 


60.0 


1.83 


Betamethasone 


21.0 


5.23 


Dexamethasone 


- 4.10 


26.83 


Fluocortolone 21-pivalate 


1.10 


100.0 


Triamcinolone acetonide 


0.70 


157.14 


Betamethasone valerate 


0.65 


169.23 


Alclometasone dipropionate 


0.60 


183.33 


Halcinonide 


0.60 


183.33 


Betamethasone dipropionate 


0.40 


275.0 


Mometasone furoate 


0.30 


366.67 


Fluocinolone acetonide 


0.25 


440.0 



5 In the present study, hydrocortisone, hydrocortisone acetate, betamethasone and 

dexamethasone had low to medium potencies with respect to both inhibition of TPA- 
induced epidermal hyperplasia and TPA-induced inflammatory cell infiltration. This 
ranking was consistent with corresponding potencies in clinical setting that was shown 
in Table 1 . 

10 Halcinonide, triamcinolone acetonide, ' alclometasone dipropionate, 

betamethasone dipropionate, fluocortolone 21-pivalate were found to have medium to 
strong potencies in inhibition of TPA-induced epidermal hyperplasia and inflammatory 
cell infiltration, and these values were consistent with the clinical potencies. 

Finally, mometasone furoate, betamethasone valerate, betamethasone 

15 dipropionate, and fluocinolone acetonide had strong to very strong potencies for TPA- 
induced epidermal hyperplasia. Amongst them, betamethasone valerate was shown to be 
the most potent agent. When their potencies for inhibition of TPA-induced inflammatory 
cell infiltration were investigated, they were also shown to have strong to very strong 
anti-inflammatory effect. Fluocinolone acetonide was found to be the most potent agent, 

20 with a relative potency of 483 (Table 6) or 440 (Table 8). 

When comparisons were made between the relative potencies of the steroids 
tested in this study and their respective clinical potencies, the order of potency was 
generally the same. 
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It might be expected that a particular corticosteroid would have equal potency 
with respect to ant i -hyperplastic and anti-inflammatory actions. Our results showed that 
these reactions were not necessarily closely related. Linear regression of the relative 
potencies for inhibition of the hyperplastic effects of the steroids vs relative potencies for 
5 suppression of inflammation gave a value r = 0.573 (p =0.51) for data from tables 5 and 
6 and a value of r = 0,658 (p<0.02) for values in tables 7 and 8. Thus, about 65% of the 
variance between the two actions seems to be due to some common property (which 
could be lipid solubility) but a significant component of these actions differs with respect 
to suppression of hyperplasia and suppression of inflammation. This is also illustrated 
10 by comparing the rank orders of potency in Tables 7 and 8. Only six of the 12 steroids 
have the same rank for both effects and, of these steroids, four are the four least potent. 
Example 2: Synergistic Effect Of Auranofin And Corticosteroids With Different 
Clinical Potencies 

Results of preliminary studies indicated that auranofm, under certain 
15 conditions, can inhibit some of the effects of TPA, although it is not particularly potent 
in this regard. 

The present . study examines whether combinations of auranofin and 
corticosteroids had a synergistic effect in suppressing TPA lesions. 

Four corticosteroids with different clinical potencies ranging from weak to strong 
20 were chosen, namely, hydrocortisone, fluocinolone acetonide, betamethasone 
dipropionate and mometasone furcate. TPA was premixed with the corticosteroids in the 
presence or absence of a fixed concentration of auranofin (0.2%) to produce the required 
concentrations and applied to the backs of mice immediately. Concentration-response 
curves were determined by non-linear regression using least squares fitting. IC50 values 
25 were determined by reading the value from the graph that corresponded to 50% of the 
effect produced by TPA (Tables 9 and 10). 

The term 'apparent IC50' refers to the value for the combination of steroid and 
auranofin. 
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Table 9 Apparent IC50 values obtained from the computer fitted graph for 

the effects on TPA-induced epidermal hyperplasia of four 
corticosteroids in the absence and presence of auranofin (0.2%). 





Apparent ICs„ (M x 10"^) 




Corticosteroids 


without 
auranofin 


with auranofin 


Synergistic 
factor 


Betamethasone dipropionate 


1.40 ±0.36 


0.025 ± 0.003 


56.0 


Hydrocortisone 


45.00 ± 13.22 


22.00 ± 11.23 


2.05 


Fluocinolone acetonide 


0.21 ±0.14 


0.016 ± 0.002 


13.13 


Mometasone furoate 


0.40 ± 0.04 


0.3] ±0.05 


1.29 



Results are presented as means ± SD. 



5 Table 10 Apparent IC50 values obtained from the computer fitted graph for 
the effects on TPA-induced dermal inflammatory cell infiltration of 
four corticosteroids in the absence and presence of auranofin (0.2%). 





- Apparent IC^o (M x 10"") 




Corticosteroids 


without 


with auranofin 


Synergistic 




auranofin 




factor 


Betamethasone dipropionate 


0.40 ± 0.06 


0.090 ±0.016 


4.44 


Hydrocortisone 


60.00 ± 9.66 


31.00 ±4.12 


1.94 


Fluocinolone acetonide 


0.25 ± 0.002 


0.11 ±0.013 


2.27 


Mometasone furoate 


0.30 ± 0.05 


0.008 ±0.001 


37.50 



Results are presented as means ± SD. 



The value termed the 'synergistic factor' is defined as the IC50 value for the 
10 steroid determined in the absence of auranofin divided by the IC50 for the same steroid 
determined in the presence of auranofin (0.2%). 

Synergism refers to situations in which a combination of tw^o drugs produces an 
effect that is significantly greater than the algebraic sum of the effects when the same 
dose or concentration of each drug is observed separately in the same test system. 
1 5 Synergism can result in a muUifold potentiation of the effects of one or both drugs or it 
can give rise to effects that are qualitatively different from those elicited by the drugs 
when used separately. 

With respect to effects on epidermal hyperplasia, only two of the four steroids 
tested could be regarded as showing a synergistic reaction with auranofin, namely 
20 betamethasone dipropionate and fluocinolone acetonide. From results depicted in Tables 
9 and 1 0 it can be seen that in the case of betamethasone dipropionate and fluocinolone 
acetonide, the per cent increase in the apparent potencies of the steroids is 5,600% and 
1,300%, respectively. However, in the case of the least potent of the four steroids, 
namely, hydrocortisone, the apparent increase in potency was 1 00%. A more effective 
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way of demonstrating the presence of true synergism is to compare separately the 
following: 

1 ) auranofin (0.2%) alone, 

2) a low concentration of steroid alone (sufficient to inhibit about 20% of the effects of 
5 TPA — this value can be read from the concentration-response curve for the steroid 

when studied alone), 

3) the same concentration of steroid as in (2) combined with auranofin (0.2%) — this 
value can be obtained from the dose-response curve for steroid in the presence of 
auranofin, and 

10 4) a concentration of the same steroid used in (2) but in sufficient concentration as to 
produce the same effect as that achieved in (3). 

If the effects of (3) appear to be the summation of (1) and (2), the result is not 
synergism. If the effects of (3) greatly exceed those of (1) and (2) if added 
arithmetically, the result is synergism according to our definition. 

15 The results for epidermal hyperplasia are displayed in Figure 1. Auranofin alone 
inhibited TPA-induced epidermal hyperplasia by about 10% in all four studies. 
Betamethasone dipropionate 1 x 10'^ M alone caused about 20% inhibition of TPA 
effect. The combination of betamethasone dipropionate (1 x 10"^ M) and auranofin 
(0.2%) produced about 65% inhibition of TPA effect. To gauge the significance of the 

20 increased effect that resulted when auranofin was added to betamethasone dipropionate, 
comparison should be made with the concentration of betamethasone dipropionate that, 
in the absence of auranofin, produced the same effect. This value was 5 x 10"^ M or 50 
times the concentration that produced the same effect in the presence of auranofin. 

With respect to epidermal hyperplasia, the studies demonstrate that: (a) a massive 

25 synergism results when auranofin is added to betamethasone dipropionate and to 
fluocinolone acetonide; (b) a minor degree of synergism may result from the 
combination of hydrocortisone and auranofin; and (c) that no synergism or even additive 
effect results when auranofin is co-administered with mometasone furoate. 

With respect to inflammatory cell infiltration into the dermis, the results in Table 

30 10 indicate that the effects of a combination of auranofin' (0.2%) and mometasone 
furoate is the result of synergism since the apparent IC50 is increased by about 3,800%. It 
is also possible that a lesser degree of synergism occurs with respect to the anti- 
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inflammatory action of betamethasone dipropionate in the presence of 0,2% auranofin. 
Here the increase in apparent IC^o is of the order of 400-500% (Table 10). 

The results in Figure 2 show a massive synergism between mometasone furoate 
(5 x^0"*^ M) and auranofin (0,2%). This combination produced an effect that was equal 
5 to that produced by 1 x 1 0''' M mometasone in the absence of auranofin. Figure 2 also 
indicates that synergism may exist for the combination of auranofin with betamethasone 
dipropionate and fluocinolone acetonide, but not with hydrocortisone. 

The results of these studies indicate that extensive synergism results from the 
combination of auranofin with certain corticosteroids, such as for example 
10 betamethasone dipropionate and fluocinolone acetonide as regards reduction of 
epidermal hyperplasia, and with others such as for example mometasone furoate as 
regards reduction of inflammation. Lesser degrees of synergism may exist between 
auranofin and other steroids. 

Gold compounds and corticosteroids, as well as their formulations, which can be 
15 suitably used in the present invention have been discussed in detail in the present 
application or in Australian patent No. 616 755, which is incorporated herein by 
reference. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:- 

I. A method of treating an immune-mediated disorder having one or more 
manifestations, comprising administering to a patient requiring such treatment a gold 
compound and at least one corticosteroid, wherein the at least one corticosteroid is 

5 selected to interact synergistically with the gold compound to exhibit preferential action 
towards one of the manifestations of said disorder or to exhibit equal action towards each 
manifestation of said disorder. 

2 A method of treating an immune-mediated disorder according to claim 1 wherein 
the disorder has multiple manifestations. 
10 3. A method of treating an immune-mediated disorder according to any one of the 
preceding claims wherein the gold compound and the at least one corticosteroid is 
administered simultaneously. 

4. A method of treating an immune-mediated disorder according to any one of the 
preceding claims wherein the gold compound and the at least one corticosteroid 

15 is administered sequentially. 

5. A method of treating an immune-mediated disorder according to claim 4 
wherein the at least one corticosteroid is administered after the gold compound. 

6. A method according to any one of the preceding claims, wherein the one or more 
manifestations of said disorder comprise an inflammatory component and/or a cellular 

20 hyperproliferation component. 

7. A method of treating an immune mediated disorder according to claim 6 
comprising administering at least two corticosteroids, at least one of which is selected to 
interact synergistically with the gold compound to exhibit preferential action towards the 
inflammatory component, and at least another is selected to interact synergistically with 

25 the gold compound to exhibit preferential action towards the cellular hyperproliferation 
component of said disorder. 

8. A method according to any one of the preceding claims, wherein the disorder is 
an immune-mediated dermatological disorder. 

9. A method according to claim 8, wherein the disorder is psoriasis. 
30 10. A method according to claim 8, wherein the disorder is dermatitis. 

II. A method according to any one of claims 1 to 7 wherein the disorder is 
rheumatoid arthritis. 
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12. A method according to any one of the preceding claims, wherein the gold 
compound is lipid soluble. 

13. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is selected to interact synergistically with the gold compound to exhibit 

5 preferential activity towards cellular hyperproliferation in preference to inflammation. 

14. A method according to claim 13, wherein the at least one corticosteroid is selected 
from the group consisting of betamethasone dipropionate and fluocinolone acetonide. 

15. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is selected to interact synergistically with the gold compound to exhibit 

10 preferential activity towards inflammation in preference to cellular hyperproliferation. 

16. A method according to claim 15, wherein the at least one corticosteroid is selected 
from the group consisting of mometasone furoate and betamethasone dipropionate. 

17. A method according to claim 1 1 wherein the corticosteroid is selected from the 
group comprising hydrocortisone acetate, hydrocortisone, betamethasone, 

15 dexamethasone, fluocortolone 21-pivalate, triamcinolone acetonide, betamethasone 
valerate, alclometasone dipropionate, halcinonide, betamethasone dipropionate, 
mometasone furoate or fluocinolone acetonide, 

1 8. A method according to claim 17 wherein the corticosteroid is selected from the 
group comprising hydrocortisone, betamethasone dipropionate, mometasone furoate or 

20 fluocinolone acetonide. 

19. A method according to any one of the preceding claims wherein the gold 
compound is auranofin. 

20 A method according to any one the preceding claims, wherein the gold 
_^ compound is administered systemically. 

25 21. A method according to any one of claims 1-19, wherein the gold compound is 
administered orally. 

22. A method according to any one of claims 1-19, wherein the gold compound is 
administered locally. 

23. A method according to any one of claims 1-19, wherein the gold compound is 
30 administered topically. 

24. A method according to any one of claims 1-19, wherein the gold compound is 
administered by intra-articular injection. 
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25. A method according to any one of the preceding claims, wherein the at least one 
corticosteroid is administered systemically. 

26. A method according to any one of claims 1-24, wherein the at least one 
corticosteroid is administered orally. 

5 27. A method according to any one of claims 1-24, wherein the at least one 
corticosteroid is administered locally. 

28. A method according to any one of claims 1-24, wherein the at least one 
corticosteroid is administered topically. 

29. A method according to any one of claims 1-24, wherein the at least one 
10 corticosteroid is administered by intra-articular injection. 

30. A pharmaceutical composition comprising a gold compound and one or more 
corticosteroids, the corticosteroid being selected to interact synergistically with the gold 
compound to exhibit a differential action towards a specific manifestation of an immune- 
mediated disorder, in combination with a pharmaceutically acceptable carrier, excipient, 

1 5 adjuvant or solvent. 

31. A pharmaceutical composition according to claim 30, wherein the composition is 
formulated for systemic administration. 

32. A pharmaceutical composition according to claim 30, wherein the composition is 
formulated for oral administration. 

20 33. A pharmaceutical composition according to claim 30, wherein the composition is 
formulated for local administration. 

34. A pharmaceutical composition according to claim 30, wherein the composition is 
formulated for topical administration. 

35. A pharmaceutical composition according to claim 30, wherein the composition is 
25 formulated for administration by intra-articular injection. 
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